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Are JIC Requirements Reasonable 


Viewpoints of machine tool users on electrical standards 


Human Engineering 


The operator as a designed-in element of the machine 


High-Speed Facsimile 


Servo eliminates instantaneous motor speed variations 


Fluorocarbon Combinations 


New techniques bring cost and performance advantages 


Electronic Motor Control 


A sub-fractional variable-speed self-regulating system 
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TYPES 
Type of Winding DCC Glass EC Formvar-Cotton 
Motor Stators x x x x 
x 
x x x 
x x x x 
Wound Armatures x x x x 
Wire sizes x 
8-20 AWG 
Wound Armatures 
Wire sizes 
21-30 AWG 
Wound Armatures 
Wire size 
31-40 AV 
°HNC 
Type of Paper Form. "HNC *Nylen 
Windin« DCC Glass Cotton PE HF *Celen 
Transformers x x x x x 
(large) x x 
& ¥ x x 
Sc oids x 
(large) x x 
x x 
Transformers x x 
(small) x 
& x 
Solenoids x 
(small) x x 
x x 
* Nylen = Nylenamel *Celen = Celenamel 


EC = Enamel Cotton HF = Formvar 


Hot Solder:—This method is well adapted in many applications 
for removing Nylclad or Formvar films with or without nylon or 
celanese textile covering. The leads are tinned and ready to solder 
after this operation. Sizes 21 to 30 AWG represent a range that 
is best adapted for this method. The high surface tension and tem- 
perature of the hot solder, the tendency for the solder to amalgam- 
ate and reduce the size or embrittle fine wire leads usually limits 
the usefulness of this method to the intermediate wire sizes shown. 


A 50-50 lead-tin solder bath is used generally, at a temperature 
of approximately 500°C or higher. The tin percentage, after the 
bath has been used for sometime, will decrease. Tin additions 
must be made therefore from time to time as dictated by experience. 

Some formulations of Formvar films are not uniformly removed 
by the hot solder method and erratic results sometimes are en- 
countered. Formvar nylon combination coatings such as Nylclad 
can be removed consistently. 


Brushing:—For large wire sizes with insulations such as cotton 
glass (with or without plain enamel, Formvar, Nylclad), Formvar, 
Nylclad, plain enamel, revolving steel wire brushes are in general 
use for stripping apparatus leads. 

For finer film coated wire, glass fibre brushes are being increas- 
ingly used. In the case of fine wires, steel wire brushes tend to 
scratch the copper and embrittle the leads whereas glass fibre 
brushes remove the insulation with a burnishing action and have 
practically no injurious effect on the copper itself. 





Burning:—Equipment has been developed and is being used espe- 
cially for stripping wound motor armature leads that first removed 














































OF WIRE AND STRIPPING METHODS 


PE HF HNC Method of Stripping 
x Xx x Brushing 
x x x Brushing & Burning 
x x x Welding 
x x Chemicals 
x x x Scraping 
x x Brushing 
x x Burning & Brushing 
x x Chemicals 
x x Scraping 
x x x Brushing 
x x Burning 
x x Hot Solder 
x x x Chemicals 
x x x Brushing 
x x Burning 
x x Chemicals 
x Sanding 
Nylon Nylon 
Celanese Celanese Silk Silk 
Over *Nylen Over Over Over Method of 
*Celen HF-°HNC HF-°HNC PE Stripping 
1. Brushing 
2. Burning & Brushing 
3. Welding 
4. Hot Solder 
5. Chemicals 
6. Scraping 
x x x 1. Brushing 
2. Burning & Brushing 
x 3. Hot Solder 
x 4. Soldering Iron 


5. Chemicals 


6. Scraping or Sanding 


° HNC =Nylclad a Formvar-Nylon coated wire 
PE=Plain Enameled Wire, Beldenamel 


the insulation by burning. Copper oxide thus formed is next re- 
moved by brushing. 


Welding:—Lead wires and coil leads frequently are welded. A small 
high-temperature gas flame is applied to heat the spliced lead to 
a temperature that just melts the copper. This method is used 
extensively for medium and large motor stator coils. In this opera- 
tion, of course, all the film coating and textile is burned off. 


Chemicals:—There are many proprietary compounds in general 
use for stripping film-coated magnet wire. They have one property 
in common. All are evil smelling and injurious to the skin. Care 
must be exercised therefore in handling these materials, and for 
some the use of a ventilated enclosure or hood is mandatory. 


Soldering Iron and low-temperature solder pots:—Celenamel and nylon 
film-coated wires are in general use, particularly in the radio and 
television industry. Both materials being thermoplastic can be 
removed by using a rosin alcohol flux and the application of a 
soldering iron, or dipping in 650°F lead-tin solder. 


Reprints of this table for shop 


use available on request. 


BELDEN MANUFACTURING CO. 
4633 West Van Buren Street, Chicago 44, Illinois 
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Electrolytic Method 
for Cutting Metals 


Hazards to personnel which may arise in machine-cut- 
ting of metals exposed to high-level radiation have ap- 
parently been eliminated by the development of an elec- 
trolytic method for sectioning metal bars by the Columbia 
University School of Engineering under an AEC grant. 

. Steel bars of 54-in. diam have been cut in about 24 
hr by this technique. Surfaces are comparable to those 
attained by moderately fine machining methods; further 
improvements are expected. 

This is how it works: The metal bar is made the anode 
in an electrolytic cell and an appropriate cathode assembly 
and electrolyte are employed. Flatness of the cut surface 
is the result of the special design of the cathode assembly 
—the major invention in the process. The Columbia 
method is believed to be the first successful development 
of its kind in this country. 


0 


Material research can pay off in terms of materials 
conservation and in design improvement! In a spe- 
cialized counting device some 50 parts out of a 
total of approximately 80 parts were redesigned 
from metal and other materials into molded nylon 
parts. 


0 


Now It’s Quartz-Fiber 
Insulating Paper— 


There’s a brand-new inorganic electrical insulation in 
the offing. Quartz-fiber paper stands up to temperatures 
of 1700 C (far surpassing asbestos working limits) ; has 
low losses at high frequencies; and shows practically no 
deterioration when exposed to radiation. . . . Applications 
of great strategic value are seen for components in 
nuclear instrumentation, nuclear reactors, and highly 
classified atomic weapons and missiles. The fibers them- 
selves are of extremely small size (submicron diameters) 
and exhibit the identical chemical structure and electrical 
insulating properties of natural quartz crystals. 

Parallel development is a ceramic-fiber paper also able 
to withstand temperatures of the same order. . . . Both 
the quartz-fiber and ceramic-fiber papers contain no 
boron, an advantage in such applications as nuclear re- 
actors where the presence of boron would tend to attenu- 
ate signals requiring monitoring. 


6 








HORIZONS 


The Naval Research Laboratory is active in these 
developments, as it was in glass-fiber paper (EM 


8-51/94) . .. . Quartz fibers are being produced 
in small laboratory batches by Glass Fibers, Ine. 
Experimental quantities are at present available 
only to paper mills. 
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Hydrogen-Defect-Free 
Porcelain Enamels 


Recent National Bureau of Standards investigation in- 
dicates that water present in the frit is the primary cause 
of hydrogen-gas defects in porcelain-enameled and 
ceramic-coated steel... . / At high temperatures the hydro- 
gen causes blistering or “reboil” (blistering of the coating 
when reheated after the first firing). At ordinary tem- 
peratures “fishscaling” may occur due to the escape of 
gas trapped during rapid cooling. Prior to the NBS in- 
vestigation, it was not possible to pin down the sources of 
the defect-producing hydrogen and it was difficult to in- 
dicate remedial action. 


The investigation (which used heavy hydrogen as 
a tracer) now also indicates the feasibility of develop- 
ing porcelain enamel coatings free from hydrogen 
defects by using water-free frits. 
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Design of Electronic 
Anesthesia Monitor 


An electronic monitor for physiological variables that 
have to be observed during such conditions as the admin- 
istration of anesthesia must do these things: (1) Obtain 
information automatically and (2) present it as a con- 
tinuous indication on a conveniently placed instrument 
panel. Simple measuring procedures are indicated. Dis- 
comfort to the patient is to be avoided. The design intro- 
duces problems of compactness, visibility of displays, ap- 
pearance, cost, explosion-proofness and other safety 
factors. 

A development model (S. R. Gilford, National Bureau 
of Standards, at the 1952 AITEE Conference on Electronic 
Instrumentation and Nucleonics in Medicine) is based on 
the following elements: (1) Programming switch inflates 
an occluding cuff on a time schedule to obtain the blood 
pressure measurement. (2) An instantaneous cardio- 
tachometer indicates the heart rate and an accessory 
signaling device warns of possibly dangerous cardiac 
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irregularities. (3) A positive-displacement flow meter 
operating over a fixed timing interval measures respira- 
tion volume. 


The multichannel recorder itself, power supplies 
and other circuitry not essential in the operating 
room are contained in one unit located outside. 
Indicating instruments, controls and other circuitry 
are built into a second unit placed near the 
anesthesiologist. Pressurized cabinet with suitable in- 
terlocks assures safety in the presence of combustible 
gas mixtures. 
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Transistor Supplies 
Around the Corner? 


There’s a pretty high pitch of interest in transistors. 
Not all of it is apparent on the surface, since so much 
of transistor application is hallmarked for military equip- 
ment. But the next few months may see some news of 
significant commercial output. Two factors are involved: 
(1) Determination of actual production costs. (2) Pos- 
sible decisions to give priority to further development 
work rather than production. In any event, if and when 
commercial production gets under way, the output will be 
allocated. 

Feature of the forthcoming 1952 Symposium on Prog- 
ress in Quality Electronic Components will be ‘An 
Evening With Transistors.” Papers on “Miniaturized 
Components for Use With Transistors,” “Transistors 
Power Amplifiers” and “Status of Transistor Develop- 
ments,” are tentatively scheduled plus a_ production 
report and some demonstrations of equipment utilizing 
transistor circuits. Both Bell Telephone Laboratories and 
General Electric are expected to participate. 


The Symposium will be held in Washington, 
May 5-7, and like its predecessor 1950 symposium 
will be under the joint sponsorship of the AIEE, 
IRE and RTMA and with active participation of 
the Department of Defense and the National Bureau 
of Standards. 


Oo 
Removing Electrostatic 
Charges from Magnetic Tape 


Tendency for the tape to acquire an electrostatic 
charge as it passes through the drive mechanism was one 
of the problems in extending the capacity of SEAC (the 
National Bureau of Standards Eastern Automatic Com- 
puter) by means of auxiliary magnetic tape external 
memory units. Solution (satisfactory at moderate tape 
speeds up to 8 ft per sec): A strip of alpha-emitting 
polonium ionizes the air where the tape leaves the drive 
unit. . . . Ideal solution would probably be to make the 
tape with a sufficiently conductive base material. 


O 

How do you keep research and development 
records that may form a basis for patent applica- 
tions? An excellent brief “how-to” article on this 
subject by Harold S. Meyer, The B. F. Goodrich 
Company, Akron, Ohio, appeared in November 1951 
Industrial and Engineering Chemistry, pp. 2491-2, 
and was subsequently reprinted by Goodrich. 
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Electrodeposited 
Pure Metal Coatings 


Research program at the National Bureau of Standards 
seeks to develop techniques for the electrodeposition of 
pure coatings of such metals as molybdenum, tungsten, 
titanium, zirconium, beryllium and aluminum. Important 
military and industrial uses are seen. Since it seems im- 
probable that these metals can be deposited from aqueous 
solutions, the NBS laboratories are investigating deposi- 
tions for nonaqueous baths. Two types are being studied: 
(1) Those in which suitable metallic salts are dissolved 
in organic solvents to yield conductive solutions; and (2) 
fused salt baths, usually operated at relatively high tem- 
peratures. For example, fairly dense pure deposits of 
molybdenum are obtainable from a 600 C fused bath. 


NBS Technical Report 1619 provides a 10-page 
summary, “Research on Electrodeposition at the 
National Bureau of Standards,” by William Blum, 
recently retired chief of the Electrodeposition Section. 
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“Float-Melting”’ 
for Pure Metals 


Westinghouse research engineers have a neat trick 
for melting aluminum and a few other metals by using 
a so-called “float” method that keeps the metal free from 
any contact and reaction with crucible materials during 
the melting process. Theoretical result: Practically 
“pure” metals. How does it work? The metal being 
melted is placed between two slightly conical horizontal 
copper coils spaced a few inches apart: an inductive 
current at 10,000 cycles passes through the coils; the 
metal literally “floats” up between the coils, spins 
rapidly, begins to soften, and finally liquefies. When 
power is shut off, the now-molten metal drops to a cruci- 
ble below the coils and is almost immediately solidified. 


Only laboratory melts have been accomplished 
up to now. But the method is seen offering an 
eventually important research tool in developing 
pure high-temperature metals such as zirconium, 
vanadium, molybdenum and titanium for various 
electronic applications. 
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General Electric’s new Mica-Mat insulation (EM 
1-52/90 Table I) is moving fast out of development 
stage into practical application . .. . Recent an- 
nouncement reports use of this mica-paper material 
for ground insulation in armature windings and 
field coils for electric and diesel-electric motors and 
generators by the company’s own Locomotive and 
Car Equipment Department, Erie, Pa. 
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More on Navy’s 
Casting Resins 


Final 48-page report, “Evaluation of the Mechanical 
and Electrical properties of NEL Casting Resin No. 177,” 
has just been distributed by the U. S. Navy Electronic 
Laboratory, San Diego, Calif. This polyester-base mate- 
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rial has been primarily developed for encapsulating and 
embedding electronic parts and subassemblies (EM 
9-51/103). Here’s a summary of the conclusions affect- 
ing design planning: 

1. Internal residual stress concentrations markedly 
influence design applications and mechanical properties 
of the resin. 

2. Resin has low tensile strength and ductility in ten- 
sion; good compressive loading properties; low impact 
strength under a wide variety of loading conditions and 


oO MS 


wide temperature range (—55 C to + 85 C): limited 
flexural strength under room temperature; and high creep 
deformation. 

3. Heat dissipation characteristics are poor, but heat 
resistance is very good—internal hot spot, 190 C; ex- 
ternal surface, 105 C. 

4. Electrical properties compare favorably with other 
polyester-base casting resins; power factor, however, is 
rather high but not sufficiently to cause inapplicability to 
a wide range of applications. 


—A.E.J. 


Research Note 


Polyethylene Terephthalate (Mylar) Film as a Capacitor Dielectric * 


BRIEF report on du Pont’s Mylar 
ae film has already ap- 
peared in this publication (EM 1- 
52/90, Table 1). Owing to its excep- 
tional toughness, high tensile strength, 
and superior tear resistance it can be 
made into exceptionally thin capacitor 
films. Other advantages: Chemical 
stability and high resistance to moisture 
penetration and to decomposition by 
hydrolysis. The material promises to 
be the most logical choice to supplant 
paper as a capacitor dielectric. 

Preliminary work on dielectric prop- 
erties at Bell Telephone Laboratories 
indicates that breakdown strength is 
50 per cent greater 
than of impregnated paper. At room 
temperature d-c resistivity is very high. 
Power factor is about the same as that 
of impregnated paper; dielectric con- 
stant is intermediate between paper and 
the hydrocarbon polymers, polystyrene 
or polyethylene dielectrics. Specific- 
ally: dielectric constant at 1 ke is 3.4; 
at 10 ke, 3.4; at 100 kc, 3.3. Power 
factor at the same frequencies is re- 
0.0055, 0.018, and 0.016. 
D-c resistivity (400 volts) is 3x 1015 
ohm-cm. Dielectric breakdown strength 
(single layer of 1.33-mil film) is 6.0 
kv/mil. No conducting paths were 
found in the 1.33-mil film. All values 
are at 25 C. 

Some of the dielectric properties are 
improved by heat treatment. Applica- 
tion of approximately 200 C for 2 hr 
is sufficient; but the heating period is 
not critical and may be extended to 
obtain some additional improvement. 
Excessive heating, however, may lead 
to degradation and impair the prop- 
erties, particularly breakdown voltage. 
Heat-treated 0.2-mf capacitors with a 
single layer of Mylar -approximately 


approximately 


spectively 
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0.0009 in. thick between two electrodes 
showed an ultimate dielectric strength 
of 4000 to 6000 vpm. 

Mylar’s Q value (Fig. 1) at 1000 
cycles exhibits a maximum at about 
80 C. It may be concluded that the Q 
of Mylar is at least the equivalent of 
mineral-oil impregnated paper over a 
temperature range of — 40 C to + 100 
C. At room temperature and below 
Mylar is inferior to some impregnated 
paper capacitors designed specially for 
low a-c losses. 

The capacitance-temperature relation- 
ship (Fig. 2) indicates that within the 
usual operating range the temperature 
cofficient of capacitance is lower than 
for any of the commonly used materials 
except mica. 
wide 

Of 
used only 
polystyrene exhibits a higher resistiv- 
ity, but the latter’s limitations include 
a relatively low softening point 
high cost of thin films. Mylar capac- 
itors have approximately 50 times the 
insulation resistance of the paper capac- 


High resistivity over a very 
temperature range is outstanding. 


the commonly dielectrics, 


and 


itor over the whole temperature range. 

Corona resistance is only moderate. 
Impregnation with oil or other suitable 
material is necessary if a-c potentials 
higher than 300 to 400 volts rms are 
involved. However, Mylar capacitors 


Capacitance 


0 4 #18 120 
Temperature,deg C 


160 200 


do not fail immediately on. exposure to 
severe corona, so short-time overvoltage 
failure is not likely. 

Stability of Mylar capacitors under 
high electrical stress and at high tem- 
peratures is an outstanding advantage. 
In usual capacitor tests a stress of 
700 volts per mil at 85 C is expected 
to produce failure within 1000 hr. 
Against this, Mylar capacitors have 
shown no failure at 600 vpm after 
5000 hr at 130 C, and after 4000 hr 
at 150 C. 

These have utilized conven- 
tionally wound capacitors containing 
one or two layers of film between 
aluminum foils and heat treated after 
being wound. 


tests 


Impregnation was not 
considered necessary or even desirable 
(although it may be advisable under 
certain conditions for high a-c_volt- 
age), since Mylar capacitors are much 
more inert to effects of atmospheric 
moisture than impregnated paper. 
The high mechanical strength and 
tear resistance as well as the high 
temperature make Mylar 
film particularly adaptable to current- 
metallizing techniques. Oo dO 


softening 


* This report is based on a Conference Paper 
presented by M. C. Wooley, G. T. Kohman and 
W. McMahon, Bell Telephone Laboratories, at 
the 1952 AIEE Winter Meeting, in New York. 
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Reliability Plus 


N THE DESIGN of both military and 
l industrial products reliability in per- 
formance is a major objective. In fact, in 
military electronics reliability is the ob- 
jective. Spelled out, this means reliabili- 
ty in components. This broad problem 
has two aspects: the short-term view 
and the long-term outlook. The former 
deals with available components, the 
latter with future developments. 

How to live with commercially avail- 
able electronic components has been well 
summarized by the RTMA Engineering 
Department in its “Fourteen Points for 
Designers” (ELECTRICAL MANUFACTUR- 
ING, January 1952, page 118). Sum- 
marized, the points call for careful cir- 
cuit analysis to determine exact require- 
ments and the selection of the right com- 
ponents to suit the conditions, with a 
word of caution about derating of voltage 
and current values where high operating 
temperatures are encountered. The in- 
ference is that most engineers don’t get 
all they can out of existing commercial 
components. 

There is much soundness in this view 
as a short-range position. On the other 
hand so many commercial components 
are made to fit a competitive price situa- 
tion that not much reliability can be 
squeezed out of them even by the best 
circuit design. And another point: The 
march of design progress is almost inex- 
orably pointed towards better and more 
reliable components with higher operat- 
ing values. This is as true of civilian de- 


sign (industrial and consumer, more so 
in the former) as it is of military, where 
higher operating values are persistently 


being called for. For the civilian buyer, 
too, wants more reliable performance. It 
cannot be denied that many high-cost 
appliances, tools, TV receivers and the 
like have been designed with inferior 
components. And by and large, the de- 
sign engineer would like to satisfy the 
civilian user. 

On the industrial side, we see the need 
for reliability exemplified in the JIC 
Electrical Standards sponsored by a 
major group of industrial machinery 
users. Their influence has been felt 
chiefly in setting up design goals for 
better wiring systems and control enclo- 
sures. The results obtained from the JIC 
program in the short space of five years 
are pictured elsewhere in these pages. At 
the time these requirements were first set 
up there was much complaint from both 
machinery and component manufacturers 
about their stringency, but neither would 
want to build today to the electrical 
standards of the last war. User dissatisfac- 
tion with what was available brought 
about such changes as the NEMA 12 
enclosure. 

Obviously, we have to live with what 
we have and get the most out of it. But to 
accept existing components as serving 
product needs on a long-range basis is to 
reject the march of progress. Existing 
components will have to be improved and 
new components developed. 


JIC electrical standards promote 


FRANK J. OLIVER 
Editor 
ELECTRICAL MANUFACTURING 


failure of electrical components of production 
machinery, and safety to machine operators and 
particularly to maintenance personnel are the stated ob- 
jectives of the JIC Electrical Standards for Industrial 
Machinery. These problems are particularly acute in 
high-production metal-working plants typified by the 
automotive industry centered in Detroit. The situation 
is unique in that a small group of important users of 
machine tools and related production machinery have 
set up a conference group with the object of drafting 
electrical standards that are acceptable to all parties 
concerned—the electrical equipment manufacturer, the 
machinery builder and the ultimate user. 
In the article “Oiltight Systems are Possible” (1)* 
the author pointed out some of the difficulties machinery 


I aitare of ce of production shutdowns due to 


* Italic numerals in parenthesis apply to references at end of article. 


Left, sloppy wiring is indicated in this pre-JIC installation 
of solenoid valves for operating the hydraulic system on 
a milling machine. Note the open reservoir where con- 
taminates may enter the hydraulic system. The wiring is 
not enclosed in conduit and is subject to damage and 
saturation of oil mist. As this photo was being taken one 
solenoid began to burn. Right, wired according to JIC 
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manufacturers were having in meeting JIC standards, 
particularly as regards wiring systems. Because of the 
lack of fittings especially designed for machinery appli- 
cation, some of the equipment builders were using de- 
vices designed primarily for building wiring purposes. 
The previous article had stated that there was no com- 
pulsion among the builders to follow their own electrical 
standards but that an important buyer group could de- 
mand and get what they wanted. Most readers are famil- 
iar with what is meant by “code enforcement” when 
referring to the National Electrical Code. (2) Since the 
article had been based almost entirely on comments re- 
ceived from machine tool electrical designers, the author 
was invited to meet with a group of users of industrial 
equipment and listen to their viewpoints. The comments 
that follow are a summary of the case presented by this 
representative group (3). 


Electrical Standards. All solenoid-operated hydraulic valves 
are panel mounted and wired to limit switches and other 
controls with liquid-tight flexible conduit and fittings. As 
required in Par. E 6.2.1 each component is identified 
with a metal tag with markings corresponding to those 
shown on the electrical diagram. Tags are circled in white 
at nine points in the picture. 
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salety and ease of maintenance 


Are the demands of the automotive industry unreasonable? Or are the 
special provisions of the Joint Industry Conference Standards based 
on real needs of high production industries? Viewpoints of major 
elements of the automotive group are summarized for the record. 


The JIC Conferences are open and there is no specific 
membership comprising such activities. The object is to 
place problems pertaining to any such activities before 
competent engineers and technicians to arrive at solu- 
tions that would be beneficial to all concerned. Any 
specifications on standards published as a JIC item shall 
have the approval of those attending the particular con- 
ference, but no agreements are ever made to abide by 
the findings of the group. 

Standard performance specifications developed at 
such conferences will only be made when the user group 
is in agreement that the standards developed represent 
the best known solution to the problem. At such meet- 
ings, working groups by volition of those participating, 
may undertake additional investigation, study or ex- 
perimentation needed to obtain further information. Any 
information developed by such group or groups may be 
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Left, a grinder received from Government storage for use 
on current defense production. Typical 
mounted controls with bolted-on cover (ungasketed). Note 
oil accumulated in base of compartment (which is only a 
few inches from the floor), screws for cover on top of 
compartment only, openings to other compartments from 
control section, and absence of disconnect switch. Right, 


compartment 
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presented as draft or proposed standards at the next 
general Joint Industry Conference of the overall user and 
supplier group on the subject. 


It is recognized that such an industry conference may 
be held by any company or a series of such conferences 
may be sponsored by any manufacturer and the respon- 
sibility of coordinating may be rotated between those 
interested. Meetings have been held and quarters pro- 
vided by both the Ford Motor Company and General 
Motors Corporation. The last open meeting of JIC was 
held on January 9-10, 1950, at the Ford Motor Com- 
pany, Dearborn, Mich. It was attended by representa- 
tives from Production Engineering, Plant Engineering 
and Electrical Engineering Departments of Ford, Gen- 
eral Motors and Chrysler Corporation; also by mem- 
bers of the Electrical Committee of the National Ma- 
chine Tool Builders Association, by staff executives of 








this special camshaft oil hole driller conforms to JIC 
Electrical Standards. Note accessibility of all electrical 
equipment, including the motors. Control panel is at rear 
at “A” well above the floor. Push buttons are oil tight 
and are wired with rigid conduit. For internal wiring of 
control panel see page 84. “Stream lined” motor enclosures 
are not desired. 





































































































that association, by staff representatives and company 
members of NEMA Motor and Generator Section and 
Industrial Control Section (who sat in as observers). 
There were also present electrical engineers represent- 
ing members of the Resistance Welder Manufacturers 
Association. 

The Joint Industrial Conference arose over the need 
to have some kind of order in specification for electrical 
equipment on industrial machinery. Previously, every- 
one set his own specifications, with resulting confusion 
and extra cost. The JIC has since set up unofficial stand- 
ards, binding on no one, but finally accepted because 
they are beneficial to all. 

The Joint Industry Conference began as a five-man 
committee representing General Motors, Ford, Chrysler 
and Packard. First meeting was held in September 
1944 in an attempt to set up specifications for electrical 
equipment on industrial machinery. In May 1946 the 
attendance was first broadened to include members of 
the Electrical Committee of the National Machine Tool 
Builders Association and of NEMA, as well as repre- 
sentatives of other high production plants. The first 
JIC Electrical Standards for Industrial Equipment were 
issued in September 1948 under the imprint of the major 
user groups. The second set was issued in January 
1950. At the conclusion of the January 1950 JIC meet- 
ing it was hoped that the JIC Electrical Standards and 
the Machine Tool Electrical Standards would be 
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Left, typical inline type of unit-head equipment for 
drilling, reaming, milling spotfacing and countersinking 
operations, built to JIC Standards (Electrical and Hy- 
draulic). Note separate hydraulic pump units, heavy sup- 
ports for all piping, identification letters and numbers 
for cross reference with diagrams, and liquid-tight flex- 
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brought more nearly into line. At that time there were 
oniy six items on which there was disagreement. How- 
ever, a comparison made with the Machine Tool Electri- 
cal Standards, adopted September 13, 1950, (4) with 
the present JIC Electrical Standards indicates that a 
number of interim revisions were made in the NMTBA 
Standards since the January 1950 meeting. There are 
now 80 identical specifications, 13 alternate specifica- 
tions, 5 specifications in the NMTBA Machine Tool 
Electrical Standards not covered in the JIC Standards, 
and 16 specifications in the JIC Electrical Standards not 
included in the NMTBA Standards. 

One of the major points of dispute is that the 
NMTBA standards permit the use of open motors, 
whereas the JIC Standard specifies that all motors must 
be totally enclosed. Reasons cited by the user represen- 
tatives for the need of totally enclosed motors included 
the prevention of the entrance of oil, dirt, dust, chips and 
coolant—all of which result in increased maintenance 
and loss of production to downtime of the equipment— 
and the reduction in inventory of standby motors for 
replacement purposes. The user would be obliged to 
carry several types of open-type standby motors in 
addition to the enclosed types he prefers. Cited as an- 
other major point of dispute is exclusion from the 
NMTBA Standards of the provision that the motor 
compartment must be of sufficient size to accommodate 
a motor one frame size larger than maximum frame 
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ible conduit to moving heads. All doors on control panels 
are mechanically interlocked with extreme right door and 
disconnect switch. Right, a pre-JIC machine out of Govern- 
ment warehouse. Mice nests were found in all compart- 
ments because they were not sealed off from each other. 
It is difficult and time consuming to locate trouble when a 
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size recommended by the industrial equipment builder. 
The automotive group points out that it is often de- 
sirable to increase the speed or feed of a machine or to 
increase the size of work handled by the equipment. 
Such changes frequently call for larger drive motors. 
In the JIC Standard these provisions are covered in 
E 3.3.3 which replaces 3.3.2.* Similarly, paragraph 
E 4.1.4 calls for power wiring external to the control 
panel to be large enough for the next larger horsepower 
motor. 

Paragraph E 3.2.2 specifying totally enclosed motors 
also uses the imperative form “shall’’ rather than 
“should” in requiring %-hp and larger motors to be 
polyphase where such power is available. Again, the 
object is to reduce the size of replacement stocks. 

Paragraph E 3.2.2, not found in the NMTBA copy, 
lists all types of motors that require specific purchaser’s 
approval in writing, as follows: 

Ring (flange) mounted motors either vertical or hori- 

zontal. 

Motors with machined end plates. 

Shaftless motors. 

Gearhead motors. 

Double-shaft motors. 


Special length shaft motors. 
Any motor not a complete NEMA frame. 


* Paragraph numbers not preceded by the letter ‘“‘E’’ refer to the 
NMTBA Standards. Paragraph numbers having the letter “E”’ preceding 
the number refer to the JIC Electrical Standard. 


large number of compartments are used, and the external 
disconnect switch need not be in off position to work on 
controls—a dangerous condition. Above, revamped hy- 
draulic system on a broaching machine. At left, the 
“before” condition with hydraulic pump inside of oil 
reservoir and motor surrounded by pipe which must be 
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Totally enclosed motors in frame sizes different from the 
NEMA Adopted Standard fan-cooled frame size for a 
given rating. 

Motors that do not have performance and quality stand- 
ards at least equal to those of NEMA 1940. 

All other than antifriction bearing motors. 

Other than separate base mounted brakes. 

Multispeed motors. 

Short-time rated motors. 

Integral-horsepower, polyphase, squirrel cage, induction 
motors that do not conform to NEMA classification 
design A, B, C or D as defined in the NEMA Motor 
and Generator Standards. 


The object of the paragraph is to make every effort to 
limit the use of all other than NEMA Standard foot- 
mounted types of motors. Each special motor used on 
a machine requires a spare on the shelf to assure a 
minimum of downtime. When standard motors are used 
the same spare can replace any one of many motors 
greatly, reducing stocks and aiding in the conservation 
of materials, the JIC group pointed out. 

Another basic difference between the standards is that 
the JIC Standard applies to all industrial production 
equipment, including not only machine tools but also 
furnaces, arc and resistance welders, plating equipment 
controls, washers, foundry equipment, abrasive cleaning 
machines, die casting and plastics molding machines and 
conveyors. References to welders and furnaces, for ex- 
ample, are included in the JIC Standard but not in the 
NMTBA Standards. Paragraph E 0.6 for instance con- 





dismantled to get at motor. At right, the same machine 
re-worked to JIC Electrical and Hydraulic Standards. With 
sub-plate mounted valves (upper right) the piping is not 
disturbed when valves are removed for repairs. Pump is 
accessible and motor is easily serviced through access doors. 
Design adds substantially to ease of maintenance. 
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N a letter dated April 25, 1951, di- 

rector to R. L. Wilhite, Produc- 
tion Engineering Section of General 
Motors Corporation and Chairman of 
the Joint Industry Conference, Ralph 
E. Cross, Executive Vice President, 
The Cross Company, Detroit machine 
tool builder, expressed his satisfaction 
with JIC Electrical Standards for In- 
dustrial Machinery, as follows: 


















































“We like JIC standards primarily 
because they give us a better product 
that is easier to sell. At first the stand- 
ards appeared to increase our costs 
but we are of the opinion that all extra 





























Savings of 40 Per Cent in Installation Time Attributed to JIC Standards 


costs are more than offset by the 
savings in installation and service. As 
you know, the majority of the ma- 
chines that we build have to be 
erected in our plant, disassembled for 
shipment and re-erected in the cus- 
tomer’s plant. The time saved in get- 
ting the machines into operation is a 
distinct benefit to our customers as 
well as to ourselves. We estimate this 
saving to be as much as 40 per cent 
in the overall time of installation. 
This is due to the simplicity of the 
standards as well as to the fact that 
all technicians (customers and our- 
selves) speak a common language. 











Other advantages are: very little cus- 
tomer education or training is neces- 
sary; damage to the equipment is 
reduced because there are fewer ac- 
cidents while operators are learning; 
and fewer demands for service. 

“JIC group meetings have placed 
a wealth of information at our dis- 
posal not obtainable in any other way. 
The entire program has stimulated 
our thinking and provided us with the 
incentive to make further improve- 
ments for still better products. We 
hope that you will find it expedient 
to continue this constructive effort for 
our mutual benefit.” ao 



























































































































































tains a specific reference to Art. 630 of the National 
Electrical Code applying to welders. 

Although qualified by the phrase “When requested on 
purchase order,” in E 0.4 the automotive group asks the 
opportunity of checking the sequence of operations 
against the elementary wiring diagram before the ma- 
chine is shipped. Both standards agree on descriptions 
of wiring diagrams, but the JIC version includes added 
paragraphs on Electrical Stock List (E 1.5.1) Sequence 
ot Operations (E 1.6.1) and Electrical Layout 
(E 1.7.1). The last is a simplified layout showing loca- 
tion of control devices, such as limit switches, and 
motors in their relative positions on an outline diagram 
of the machine. All this information is considered essen- 
tial if the machine is to function at its maximum output 
with a minimum of downtime for maintenance. The in- 
formation is also necessary to inform the user as to 
what replacement parts must be kept on hand in case 
of failures. In checking the original diagrams the user 
has the opportunity of checking relay interlocks for 
safety and of eliminating nonstandard motors, solenoids, 
switches, etc. This reduces necessary replacement stocks 
and tends to conserve critical materials during the 
national emergency. 

In the automotive and other high production indus- 
tries, the downtime of a machine is costly. In line pro- 
duction setups the failure of one machine may stop the 
whole line and make production workers idle. The 
ulcer-producing conditions under which the maintenance 
electrician and supervisory personnel must then go to 
work were recently described by J. P. Bellafaire of 
Chevrolet-Detroit Gear & Axle Division before the 
AIEE Conference on Machine Tool Problems, held at 
Rockford, IIll., last November : 

“When the maintenance man receives a call for serv- 
icing a machine, the race against time begins. The pro- 
duction foreman is vitally concerned as to when the 
machine can be back to production and becomes as 
anxious as the maintenance man. The longer the down- 
time, the more perturbed he becomes, along with the 
higher levels of supervision which join the group as 
the delay begins to affect production elsewhere. 

“Under such pressure the maintenance man is faced 
with the problem of quickly finding the trouble. From 
the description of the erratic machine behavior given 
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him by the operator, job setter or foreman he must 
relate a controlled function of the machine and locate 
the factors that affect that function. A limit switch may 
have failed to operate or a solenoid may have stuck open 
or burned out. But which limit switch and where is it 
located? With a complete wiring diagram available at 
the machine, much time can be saved in determining 


a 





Above, control enclosure built to NEMA 12 specifications, 
with external lugs for mounting, gasketed door, print 
pocket P and disconnect switch interlocked with door. 
Control operates on 115 volts supplied from 440-volt line 
through transformer T. All wiring is stranded and color 
coded (E 4.4.1). For safety, 440-volt components such as 
starters are at the top, control relays below. This layout 
also facilitates circuit checking. 
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the source of trouble provided it gives the maintenance 


man the information which will enable him to become 


rapidly acquainted with the machine control functions. 
Such a wiring diagram contains the electrical elementary 


diagram, sequence of operation, schematic layout of the 
machine components such as air and hydraulic equip- 


ment associated with the control of the machine, and 
finally a bill of material. 
“On the schematic, elementary or line diagram, brief 


explanations marked alongside the device symbol to 


indicate the condition of a control device as related to 
machine functions aids greatly in analyzing the control 
function. For example, alongside a limit switch contact 
labeled LS-7-NO might be a note: ‘Closed at end of 
spindle forward stroke.’ Of great importance on the 
elementary wiring diagram are the terminal point mark- 
ings, since they enable the maintenance man to trace 
the connections of the devices and locate the source of 
trouble. 

‘“‘A ‘sequence of operation’ should tell the maintenance 
man how the machine is controlled and normally oper- 
ated. The description should be brief, simple and com- 
plete. Limit-switch actuations, timer functions and push- 
button operations should be adequately explained. If 
pressure switches are required, the settings at which 
they function should be indicated and how the pressure 
variations are introduced. When selector or drum 


Left, this is what happens when controls are mounted too 
close to the floor. Note the pull-box (center-right) so 
badly dented that the cover does not fit; also the broken 
switch handle (left) and lopsided push button (top). Most 
of this damage was caused by piling scrap and stock too 
close to the stamping press. JIC paragraph E 2.6.2 calls 
for controls mounted at least 2 ft above the floor; E 2.5.4, 
for all controls in one enclosure. Right, why the automotive 
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switches are incorporated, a brief description of how 
their various settings affect the machine cycle will elimi- 
nate guesswork. A limit switch and solenoid schedule 
placed at the bottom of the sequence of operation aids 
considerably in quickly identifying their function and 
provides a key to where each limit switch is located. In 
hydraulically or pneumatically operated machines a sole- 
noid schedule serves again as a key to the control of the 
hydraulic or pneumatic movements of the machine. 

“The intent of an outline diagram of the machine is 
to show the physical relation of the moving machine 
parts such as hydraulic or air-operated cylinders, rotary 
cams, spindle heads, clamping mechanisms, to the con- 
trol or limit switches which they act upon. This helps 
the maintenance man to clearly visualize where these 
various control accessories are on the machine without 
climbing all over it and continuously consulting the 
wiring diagram to find where it fits into the control 
set up. 

“Every electrical device used in the machine control 
should be listed on a Bill of Material (E 1.5.1—Elec- 
trical Stock List) in enough detail to permit its re- 
placement if found defective. The manufacturers’ name, 
type or model, and catalog number are important. Con- 
tactors or relays should be listed with their rating and 
the number of normally open and closed contacts.” 





(Continued on page 274) 





group has advocated the use of non-ventilated motors. This 
picture shows that all ventilaticn may be cut off from a 
motor due to solid materials clogging ventilation openings. 
These motors operate recirculating pumps for caustic 
solution used in cleaning parts prior to assembly. The motor 
manufacturers, on the other hand, have been striving to 
build motors in smaller frame sizes, calling for continued 
use of fans, the JIC group points out. 
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What do instruments 
INDICATE? - Ul 


ferent indications can be obtained for the voltage 
on such interrupted d-c or non-sinusoidal a-c 
circuits as the coil of a solenoid powered by a thyratron 
rectifier. Furthermore, another common instrument in 
combination with an equally common accessory can give 
two more, and different voltage indications. Or if the 
current is being measured, three or four different values 
can be obtained depending on the type of instrument 
used. Yet, substituting a d-c battery for the power source, 
all instruments would agree on both voltage and current. 
As discussed in the preceding article,* the indication 
given by an instrument depends on: 
1. What the instrument sees, or how the signal being 
measured is transmitted to the movement. 
2. What the instrument feels, or how the signal is 
converted into force. 


Ure conventional instruments, five widely dif- 


*See “What Do Instruments Indicate?’”’, in ELectricaL MANUFACTUR- 
tn6, February 1952, page 97. 


3. What the movement does about what it feels and 

sees. 

Problems of selecting a suitable type of instrument 
are relatively easy for circuits that are pure direct cur- 
rent or sinusoidal alternating current. But when a d-c 
current or voltage is repeatedly interrupted or changes 
sign, or when a-c values are not sinusoidal, then it is im- 
portant to consider whether average or rms indications 
are wanted, and what is the averaging time. 


Constant vs Average Value 


The d-c value may be a constant one such as the 
voltage across a resistor supplied by a battery; or it 


may be the average value in a circuit repeatedly inter- 
rupted as by buzzer contacts. Also an average value may 
exist without interruption of the circuit if the battery 
voltage is varied in some repetitive manner, or if the 
resistance is varied periodically. 
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Concluding part discusses significance of average vs rms 


values as indicated by various types of instruments on 


repeatedly interrupted d-e or non-sinusoidal a-e circuits. 


E. E. MOYER 


Associate Professor of Electrical Engineering 
Rensselaer Polytechnic Institute 


A d-c or average value of voltage could exist across 
this same resistor if the source voltage were of constant 
magnitude but reversed in direction repetitively and 
maintained in one direction for a longer time than in the 
other direction. In any event, the average value of a 
changing quantity becomes a smaller continuous value 
which “‘on the average” is equal to the intermittent values 
in a specified time. 

If the pattern of the wave form of the quantity is as 
shown in Fig. 1 the average value becomes the height of 
a line which divides the original area into two equal por- 
tions, one portion under and the other above the average 
line. Sometimes the average value may be found by 
inspection or by a few cut-and-try approximations. 
When the pattern is irregular the average value over a 
given period of time may be evaluated in terms of incre- 
mental areas within this time period. 

Fig. 1 has been constructed to represent the armature 





MARCH 1952 


current in a d-c shunt motor operated at constant speed 
but connected to a fixed load applied in a repetitive pat- 
tern. Assume that the timing of this mechanical load is 
synchronized with a 60-cycle timing wave so the loading 
occurs once per cycle, beginning 30 deg before peak of 
the wave and lasting for 60 deg. If the peak value is 
120 amp, the average current is 20 amp. 

An instrument that sees directly each instantaneous 
value and that feels an effect and produces a pointer 
deflection proportional to the magnitude and polarity 
of each instantaneous value thus gives a response pro- 
portional to the average value of the quantity it is meas- 
uring. If it is the magnitude and directional sense of a 
quantity which is desired, this is the type of instrument 
which must be used. 

Length of the repetitive period or the time during 
which the average value is determined is important 
particularly when the device affected has very little 


Type of instrument 
Thermocouple ammeter 
Full-wave rectifier 
Dynamometer 
Permanent magnet 

lron vane 


Comment 

Indicates d-c values correctly 

Should indicate 11 per cent high 

Indicates d-c values correctly 

Indicates d-c values only 

Indication high due to residual magnetism. Reversed polarity indica- | 


tion is 0.35; average is 0.40. 


Rectifier, full-wave 


Indication is average of rectified values; should agree with permanent- 


magnet type. 


Moving iron (approx.) 
Permanent magnet 


thermal storage. In comparison with a motor or trans- 
former, a thyratron tube has very little mass of material. 
A given tube may be rated at 16 amp continuously 
(as indicated by a D’Arsonval instrument in the anode 
circuit) but the peak current rating on a continuously 
recurring basis may be 160 amp. Suppose the tube was 
repetitively loaded so the current was 160 amp for 1 
min followed by an off period of 9 min. This would 
result in an avérage value of only 16 amp if the tube 
survived the first load period. To avoid such interpre- 
tations yet allow for some short-time overloads, the 
tube carries another rating of 24 amp for 3 sec or less. 
This means that the 160 amperes could be conducted 


Should indicate d-c value 
Correct indication 


for a sufficient time (0.45 sec) that the average value 
over 3 sec would be 24 amp. 


Importance of Rms Values 


However, the transformer winding and cables which 
supply current to the tube, the fuses and thermal over- 
load relay elements all have current ratings determined 
by the rms value of this current.* The rms value of 
a varying quantity is the square Root of the Mean 
Square values or “the square root of the average of the 
summation of instantaneous value-squareds.” This 


*See “Performance of Electronic Drives on Half-Wave Power,” in 
ELECTRICAL MANUFACTURING, June 1951, page 102. 
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No. Type of instrument 
Thermocouple ammeter 
Full-wave rectifier 
Dynamometer 
Permanent magnet 
Iron vane 


Comment 

Indicates rms value 

Should indicate 111 per cent of average value 

Indicates rms value 

Indicates average value 

Tends to indicate rms value with some residual magnetism and 


possible saturation on peaked values. 


Rectifier, full-wave 
Moving iron 
Permanent magnet 


Indicates arithmetic sum of positive and negative half-cycles 
Indicates rms values 


Indicates average; subtracts negative from positive to give 


algebraic sum. 


defines and evaluates an alternating current in terms 
of the heat which each ampere produces in the load, 
making it the same magnitude as the heat produced by 
each ampere of a d-c current in the same load for the 
same time interval. 

In the example of the periodically loaded d-c shunt 
motor the average current was only 20 amp although 
the motor was demanding this current in chunks of 120 
amp for 1/360 sec once every 1/60 sec. If the re- 
sistance of the armature circuit was 0.1 ohm, a continu- 
ous current of 20 amp (the average value) would 
produce 40 watts heat. On the other hand, each periodic 
120-amp pulse of current would produce 1440 watts 
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heat, which averaged over the non-heating period would 
be 240 watts, or six times the heat produced by a con- 
tinuous d-c current of the average value. 

For such an application what is desired is an instru- 
ment which will measure the heat-producing value of a 
varying current as distinct from its average or torque- 
producing values. Heating produced is proportional to 
the squares of the instantaneous values of the varying 
current. Conventional instruments are not calibrated 
to indicate the average of squared values, but rather the 
square root of the mean value-squareds. To determine 
the heating which any wave shape of current would 

(Continued on page 294) 
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UMAN ENGINEERING, as discussed here, is 
H the quantitative measure of human capabilities 

and limitations and their application to product 
design. It is a composite science, drawing upon many 
sources (anthropology, psychology and physiology 
among others) as well as on the various branches of 
formal engineering. It applies solutions to what is 
termed a “man-machine” system. It offers a new field 
and a new challenge to the design engineer. 

[n the past, solutions of human-engineering problems 
have been largely by invention stemming out of neces- 
sity, rather than by conscious design. The modern design 
engineer will increasingly find himself accepting the 
concept of the man-machine system and the need for 
human-engineering design on a systematic and scientific 
basis. Machines* must be so designed that they ex- 
plicitly consider human limitations. These limitations are 
in effect the practical limits of human performance and 
sensitivity and the design should provide applicable 
tolerances based on such limits. The design engineer 
should incorporate human-engineering requirements 
into product specifications at the design stage, rather 
than wait until use-experience makes it necessary. 





ei For convenience, the term ‘“‘machine” will be used throughout this 
discussion as meaning any type of product—industrial equipment, instru- 
ments, commercial and household appliances, business machines and so on. 
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Does the need for human engineering decrease in 
inverse ratio to the automaticity of machines? The an- 
swer is, No. There is no machine so automatic but that 
it requires at least some degree of human operation. 
The functioning of the machine, therefore, is only as 
good as the functioning of the human, no matter how 
small a part in the operation the latter has. Unless the 
human element can be completely eliminated, ‘the psy- 
chology of men who control the machines must be 
taken into account when the machines are built.” (1)f 

The need for human engineering was learned the hard 
way during the last world war through loss of costly 
and needed equipment and all too often through loss 
of lives. Errors occurred because frequently it was im- 
possible to operate equipments that were not designed 
to fit the limitations of humans. Knobs and levers were 
often so placed (and still are!) as to cause confusion. 
The operator, for example, would be required to keep 
his eyes fixed on a cathode-ray scope and at the same 
time reach for one control knob and also turn another. 
Or some dial readings were increased in a clockwise 
direction and others (on the same panel) in a counter- 
clockwise rotation. Or, in moving an arm to turn a con- 
trol, the line of vision to a critical dial would be ob- 





+ Italic numerals in parentheses apply to references at end of article. 












A PROBLEM posed to the staff of Dun- 
lap and Associates was to determine 
which of two control designs, a fixed- 
beget type and a fixed-dial type, could 

operated more rapidly. Each control 
contained 32 positions corresponding to 
an equal number of electrical circuits. 
A switch-type mechanism limited the 
setting to whole numbers. The operator’s 
task was te switch rapidly from one 
circuit to another in a nonsequential 
order in response to certain stimuli. Po- 


sitioning speed was the sole performance 
criterion. 

Since no published studies applicable 
to this problem were available it was 
necessary to undertake special experi- 
ments to obtain useful design informa- 
tion. The solution described below, more- 
over, brings out the point that it is 
not always necessary to have complex 
equipments and special facilities for 
human-engineering studies. The experi- 
ment was performed quickly and _in- 


Fixed-Pointer Control vs Fixed-Dial Type 


expensively and the results summarized 
here were obtained in less than one day’s 
time. : 
Simulated control knobs were con- 
structed from typewriter-ribbon boxes 
and were fastened to circular pieces of 
cardboard with ordinary Scotch tape. 
One of the circular pieces of cardboard 
had been previously marked with a point- 
er and the other with the numerals 1 
to 32. Cardboard background surfaces 
were similarly inscribed and glued to a 
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Summary 





The operator has to be considered a part of a man- 


machine system. Whether this system relates to a com- 


plex gunfire-control device, radar control or aircraft 





scured. Other examples could be cited extensively. (And 
it is essential to emphasize at this point that human- 
engineering design takes in far more than problems of 
knobs and instrument displays.) Owing to world war 
experience, studies in human engineering have largely 
been initiated by the Armed Services and major re- 
search programs have been undertaken and spon- 
sored. (2) 

Although human-engineering research at present is 
concentrated in the Armed Services the results are 
bound to have their impact on many types of civilian 
products, from industrial equipment to household ap- 
pliances. A parallel may be drawn with military research 
and development in basic components and materials 
which over the past decade have made a significant 
change in the scope and performance of many civilian 
products. 

How then does an engineer approach the human 
engineering factors when he designs a specific ma- 
chine? Essentially the machine has first to be examined 
in respect to the purpose for which it is to be used. In 
effect, the procedure is two-fold: (1) a job analysis, 
or perhaps it may be termed an “operator” analysis; 
and (2) a machine-performance analysis. The major 
factors related to the machine are: Speed, accuracy, and 


cockpit panel, or to a relatively simple machine such 
as a household clotheswasher, the human operator 
(electronic technician, highly trained pilot or aver- 
age housewife) possesses certain perceptual and re- 
sponse mechanisms that have to be evaluated, stated, 
and then specified into the system. It is as essen- 
tial to specify these operator mechanisms during 
the design stage of the product as it is the electri- 


cal, electronic and mechanical elements. 


quality of machine performance. For the human operator 
they are: Comfort, safety, speed of learning operation, 
and operator efficiency. Ease of servicing and mainte- 
nance is a related factor. (Unitized design is an ex- 
ample.) Cost is another related factor, since there is 
always danger of subordinating or even eliminating 
human-engineering requirements for the sake of 
economy. 

The job analysis may be simple or complex, depend- 
ing on the machine and its purpose. A television receiver 
control panel would require a relatively simple analysis. 
A multi-instrument communications control panel or a 
flight trainer would require a complex analysis. It would 
be necessary to make field and use studies and to analyze 
each component skill that is required for the handling of 
the machine or device. By such studies it is possible to 
resolve design conflicts and eliminate elements in the 
“man” or “human” components of the system that are 
essential for optimum functioning. 

In stating the problem, that is in setting up the specific 
human-engineering factors that are required to meet 
both machine performance and operator needs, a great 
many varied and interrelated elements may be encoun- 
tered. Table I sets up a checklist of some typical prob- 
lems. It is useful, too (Table II), to evaluate the com- 





piece of wood. Each control knob on 
a circular piece of cardboard was then 
affixed to its corresponding background 
with a nail and was adjusted until the 
friction in the two controls was approxi- 
mately equal. 

Fifty numbers ranging from 1 to 32 
were chosen from a table of random 
numbers and were typed in two columns 
on an 8% in. x 11 in. sheet of paper. The 
sheet was placed in front of ten sub- 
jects who were instructed to turn the 
control as rapidly as possible to each 
of these numbers. (Subjects tested were 
typical of prospective operators.) Simul- 


MARCH 1952 


taneously, the subject spoke the number 
aloud; this permitted ie experimenters 
to check the accuracy of the subject's 
movements -without looking away from 
the controls. Order of presentation was 
alternated so that five subjects were 
tested with the fixed-pointer control 
first and the remaining five were tested 
with the fixed dial first. 

Results of the experiment indicated 
that the ten subjects were evenly divided 
in their preference for each type. The 
mean time required to turn to the 50 
numbers was 2.19 min for fixed-pointer 
type, and 1.97 min for the fixed-dial 






type. A statistical analysis indicated that 
a difference this large between the mean 
times to perform the test could be due 
solely to chance between 5 per cent and 
10 per cent of the time. The hypothesis 
that this difference is therefore due to 
chance could not be rejected. Moreover, 
the evenly divided preferences strongly 
indicated a lack of er of one 
design over the other. No evidence was 
adduced therefore to recommend either 
control type. The final advice was to 
adopt the type of control that best met 
engineering requirements or that could 
be applied most economically. O O 0 


Table I—Some Basic Human-Engineering Design Factors” 


Table [I—Man vs Machine—Comparative Abilities to Perform Certain Functions* 


parative abilities of machines and men in their abilities 
to perform certain functions. (3) Based on an evalua- 
tion of the human-engineering problems, necessary solu- 
tions are worked out, followed by the fabrication of a 
prototype or mock-up of the machine, experimental or 
field tests, and by production of the finalized design. 

So far, this discussion has given the broad back- 
ground to the subject. A somewhat more detailed anal- 
ysis now follows covering the major physiological and 
psychological studies related to human engineering, with 
some examples of actual design problems in instrument 
dials, panels, and controls. (See end of article for a 
condensed glossary. ) 

Functional Use of the Body. A study of anthro- 
pometrics (physical measurements of the human body) 
is a logical starting-off phase of human-engineering 
studies. Extensive data have been compiled and pub- 
lished on various types of human operators. Such data 
provide the engineer with median values for diverse 
operational requirements. (2) Certain considerations on 
this subject will be discussed in later sections. 
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Vision. Almost all equipment is designed to be mon- 
itored or controlled by the visual sense. Sometimes 
other senses, such as the auditory, are called on, but the 
visual is the most common. The importance of vision in 
human-engineering evaluation is therefore obvious. Yet 
a great many ingenious and meticulously engineered 
machines and devices fail to reach maximum efficiency 
because the designer has overlooked the need for proper 
“display” design as an integral element of his specifica- 
tions. Visual displays (instrument panels and dials) may 
be designed to be (1) of the “yes or no” response type 
(check reading); (2) relative-data type (qualitative 
reading) ; or (3) absolute-data type (quantitative read- 
ing). It would be poor design, and place an unnecessary 
burden on the operator, to install for example an ab- 
solute-data type display where a simple “yes or no” 
response type would be sufficiently serviceable. Another 
point to consider is the ability to see the display at 
night or day. Color is still another factor. (4) Color 
and illumination (lighting prevalent during operation) 
may create negative physiological reactions, affect mo- 
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A. Left, manufacturer's original version of an electric range with the controls positioned 


as shown on back panel. Above, sequence of cooking-speed pushbutton controls violates 


good human engineering, since it does not increase in the normal order of magnitude 


from left to right. 


Right Rear 
| Right Front 


B. Left, recommended redesign of pushbutton control panel provides better relationship 


to heating units and easier operation. Above, the recommended redesign of pushbutton 


sequence showing proper order of increasing magnitude from left to right, also improved 


clarifying labels. 


Pushbutton Control System for Electric Range 


* investigation of the controls of 
an electric range in terms of es- 
tablished human-engineering princi- 
ples disclosed several violations of 
such principles. Analysis of this study, 
as made by Dunlap and Associates, 
and indicated redesign recommenda- 
tions follow: 

1. Pushbutton Sequence. Pushbut- 
tons control the cooking speed of the 
surface heating units. In the original 
design they were arranged in an order 
of decreasing magnitude from left to 
right, as shown in sketch A, right. 
This violates the generally accepted 
principle that magnitude should in- 
crease from left to right. However, 
for some specific purpose housewives 
might prefer this arrangement. An 
analysis of such preferences was there- 
fore carried out with 78 housewives 
as subjects. Each subject was re- 
quested to rearrange a set of pushbut- 
tons in order of preference. Results 
indicated that for ease of operation 
the preference is for the normal se- 
quence, that is, in the order of in- 
creasing magnitude from left to right. 
Recommendation: Pushbuttons to be 
rearranged, as shown in sketch B, 
right, so that the magnitude increases 


from left to right. 

2. Pushbutton Labels. The original 
labels were confusing to the house- 
wives. For example, label “3” (see 
sketch A, right), was taken to indicate 
a higher cooking temperature than 
“2” since it was a higher number, and 
“Warm” as hotter than “Low,” and so 
on. Based on the housewives’ com- 
ments, a new set of clarifying labels 
was developed as is shown in sketch 
B, right, to be added to the numerical 
scale. 

3. Color of Pushbuttons. Cooking 
speeds were also indicated by colored 
lights behind the translucent push- 
buttons. The “high-heat” button was 
identified by red, and the other in a 
descending scale by yellow, violet, 
green and blue. To properly utilize 
this system, it was essential that the 
housewife should be able to associate 
color with cooking speed. However, 
she is not able to learn this type of 
discrimination as rapidly as she can 
learn positional discrimination. A 
study of the problem indicated that 
the same color should be used for all 
the pushbuttons and that each light 
should be activated only when the 
pushbutton is depressed. The lighted 


pushbutton thus offered an easily dis- 
tinguishable signal; and the amount 
of heat being provided could be easily 
determined by the button’s relative 
position in the control panel. 

4, Arrangement and Location of 
Control Panel. Original arrangement 
of the four sets of pushbuttons (one 
for each of the heating units) was not 
related positionally to the units. (See 
sketch A, left.) Moreover, the push- 
buttons were spread out in one hori- 
zontal line across the entire back panel 
of the range, impairing ease of opera- 
tion. The recommended changes (see 
sketch B, left) were to place the 
pushbutton panel (a) high enough 
so not to be obscured by cooking uten- 
sils; (b) not more than 23.5 in. from 
the housewife’s shoulder; and (c) 
grouped for better positional relation- 
ship to the heating units. 

In summary, the recommend rede- 
sign accomplished these purposes: (a) 
It enabled the user to operate the 
range with established habit patterns 
and with a minimum of learning, and 
(b) by simplifying the controls the 
redesign served to improve the ap- 
pearance of the range and thus its 
sales appeal. o00 


rale, and so on. Atmospheric conditions may affect 
vision efficiency. In summary: The essential visual fac- 
tors which should be considered are light sensitivity ; 
brightness discrimination; visual acuity; depth percep- 
tion; color vision; intermittent stimulation; and per- 
ception of movement. 

The most common form of visual display is of course 
the dial. The prime consideration is the choice of its 


shape. Variations in shape account for the greatest varia- 
tions in accuracy of readings. Size and illumination are 
other major problems. Improper design of pointers and 
numerals are sources of error. Tables III and IV pro- 
vide some data on legibility of single dials. A point-by- 
point analysis of some human-engineering design factors 
in scalar indicators now follows as condensed from sev- 
eral sources. (2,5,6) (The recommendations, of course, 
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derive from certain experimental data and are not to be 
taken as being necessarily universally accepted. ) 

1. A fixed-dial face with a moving pointer is held 
superior to one with a moving face and fixed pointer. 

2. Dial-face diameters of 1 to 4 in. are recommended. 
For check reading a group of instruments of small diam- 
eters (134 in.) are preferred. (A quick look at the 
group makes it possible for the operator to make sure 
that everything functions satisfactorily.) 

3. For best accuracy in quantitative readings, an 
open-window dial (fixed pointer, rotating scale) is 
recommended. (When linear scales are necessary, a 
moving scale with fixed pointer is recommended. ) 

4. For speed in reading, the fewer the markings the 
better. Where precision-reading requirements call for 
more and finer markings, reading time will be longer. 

5. Critical detail of a numeral or letter should be as 
large as possible and consistent with recognizability. 
Letter styles similar to the LeRoy lettering guide 
and the Army-Navy Standard AND 10400 are recom- 
mended. 

6. Stationary numerals should be oriented vertically. 
Numerals at open windows should be oriented to appear 
in an upright position. On a linear scale with a fixed 
pointer, the open area should permit at least two numer- 
als to be seen simultaneously. 

7. Improved quadrant orientation on a circular dial 
may be obtained by making figures larger at key posi- 
tions. 

8. About 0.5 in. spacing should be the minimum dis- 
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Fig. 1—Accuracy and interpre- 
tation times for various types 
of instruments: The _ values 
given are the percentages of 
altitude readings which were in 
error by 1000 ft or more and 
the instrument interpretation 
time in seconds. The latter was 
taken to be zero for the counter 
and therefore the actual coun- 
ter-reading time (in fact, the 
number-writing time) was sub- 
tracted from all other test 
times. Test subjects were a 
group of Air Force pilots. 
Source: “Human Factors in 
Undersea Warfare,” Chapter 3 
—The Design and Use of In- 
struments. (6) 
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tance between major scale markings; arc lengths repre- 
senting scale units can be about 0.04 to 0.06 in. Smallest 
readable division on a scale should be equal to the 
probable error of apparatus in terms of’ the quantities 
read on the indicator. 

9. Indicating end (tip) of pointers should lie within 
4 in. to %e in. of scale markers but should not over- 
lap markers. Tip should be of the same width as the 
thickness of the scale marker. Width should be such 
that pointer can be seen under daylight and under 
artificial light. A width of 3 in. is satisfactory. 

10. When a diamond-shaped “bug” is used, the tip 
should be within the same distance of markers as on a 
pointer. The “bug” itself should present a maximum 
contrast with its background and must be large enough 
to attract attention. 

11. When transilluminated dials are used for dimout 
operational conditions a fluorescent or clear plastics 
disk with embossed pointer is a good solution. The 
disk rotates within an outer scale ring. Engraving of 
graduations and numerals should be on the inside diam- 
eter of the ring. 

12. Full-visibility pointers starting at center of a cir- 
cular dial are superior to pointers of which only a short 
length of tip is visible. 

13. Instruments with twin pointers are difficult and 
slow to read. The trend is to use pairs of smaller single- 
pointer instruments. (See Fig. 1 for evaluation of 
readability and accuracy of single- and multi-pointer 
instruments. ) 
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Fig. 2 (Top)—Recommended 
maximum hand-grip § dimen- 
sions for unaided finite settings 
to control visual or aural dis- 
plays. Such settings are usually 
continuous. Below, recommend- 
ed knob sizes for visual displays 
as indicated: (9) for intensity, 
focus and similar functions; 
(b) for general adjusting; (c) 
for gross adjustments; and (d) 
for torque changes. Source: 
“Human Engineering Guide 
for Equipment Designers.” 


Problems connected with the design of pointers or 
other index elements are frequently neglected in com- 
parison to the attention given to problems of scale de- 
sign. Instances of extremely poor design are not too 
infrequent, as for example an ornamental pointer tip that 
obscures the markings. 

Vibration may have an important effect on the ability 
to read dials. Although the human being has a consid- 
erable tolerance for vibration (as he has for other ad- 
verse conditions) analytical studies have shown that 
vibration, if sufficiently large, may impair the operator’s 
efficiency in the ability to read printed matter (which 
would include dials). Vibration as a factor in the de- 
sign of dials warrants attention where displays are sub- 
ject to such conditions. Experiments indicate that high- 
frequency vibration in particular impairs performance. 

It should be evident that only some highlights of 
problems connected with visual displays have been noted 
here. For example, the subject of pictorial indicators, 
such as cathode-ray scopes, presents a separate field of 
investigation that brings in factors of size of tube, view- 
ing angle, viewing distance, brightness levels, shapes of 
bezel, markers and guides, and the relative importance 
of the realism of the display. 

Audition. The use of auditory signals has already been 
noted. In design applications, such signals would be 
used to present information to the operator through the 
sense of hearing. Speech and tone or noise signals can 
be used. Auditory displays are important to the extent 
that they can speedily transmit information to the oper- 
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ator. They also substitute for visual displays where the 
visual sense of the operator is overloaded. The degree 
of information that an auditory display provides is re- 
lated to changes and variations in pitch, intensity, and 
similar factors. 

In evaluating auditory signals the following consid- 
erations can influence the efficiency of the response and 
performance: Effects of duration of sound on hearing ; 
masking of tones; usage (one or both ears) ; individual 
differences in hearing. Frequency and pitch, intensity 
and loudness, wave structure and timber of the auditory 
stimuli can all provide useful data. Environmental con- 
ditions and the effect of noise interference on sensory, 
motor, and various other physiological processes are 
still other important problems. 

Sonar is an excellent example of equipment in which 
the function is dependent on a tonal signal. In sonar 
equipment a high-frequency pulse is generated through 
water, and, as in radar, is transmitted back as an echo 
from the target it strikes. Information is transmitted to 
the operator (listener) through suitable microphones 
and associated circuits that pick up the echo signal. This 
signal provides information on range, bearing and speed 
of target. The operator is required to exercise three 
types of judgment in interpreting the tonal signals: (1) 
He has to detect the signal under conditions of mask- 
ing by noise (ship’s noise, other underwater noise). 
(2) He must discriminate between an echo from a 
target and weaker echoes from random small objects in 

(Continued on page 258) 
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New high-speed facsimile system developed by 
research engineers at Western Union is capable 
of reproducing a letter-size page in 40 sec; uses 
two receivers, left, and two transmitters, right, 
to maintain continuous uninterrupted operation. 


While one transmitter is sending, the second one 
is loaded and starts automatically as soon as the 
first one is through, thus making continuous use 
of the transmitting channel. Message is placed 
within a transparent drum rotating at 1800 rpm. 


High-speed facsimile 


TODAY’S DESIGN *K 






system 


Extremely sensifive servo system in Western Union equipment ties 
drive motor to 1440-cycle tuning fork, refaining long-ferm accu- 
racy and legibility at a transmission rate of 1500 words per min. 


F. T. TURNER, Research Engineer, Western Union Telegraph Company 


@ Among the many interesting problems presented in 
the design of the new Western Union high-speed fac- 
simile apparatus, one of the most important was speed 
control of the driving motors. For any facsimile system, 
basic requirements are: 

Long-term accuracy and stability to prevent drift 

between transmitter and receiver during a trans- 

mission. 

Short-term mechanical and electrical stability to 

avoid distortion, deviations or “jitters.” 

Requirements for long-term accuracy are common 
to all facsimile systems regardless of speed of oper- 
ation. Performance required can be calculated by divid- 
ing the length of scanning line for one transmission by 
the permitted skew, in this instance 4g in. For this 
apparatus handling 8% x 14 in. copy at 120 lines per 
in., %¢ in. skew gives one part in 232,000, or approxi- 
mately 4 parts per million. This requirement is met by 
the use of tuning fork frequency standards at trans- 
mitter and receiver driving 60-cycle synchronous mo- 
tors through power amplifiers. 

Short-term stability becomes more critical as the 
speed is increased. For normal-speed systems operating 
at 60 to 360 rpm, the driving motor is geared down 
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and motor errors are reduced by the gear ratio. But 
to reach the desired rate of record transmission—1500 
words per min or an 8% x 11 in. area scanned in 45 
sec—required a drum speed of 1800 rpm.* 

In transmitting 8-point type (this page is set in 
10-point) it was found that displeasing distortion of 
the type face was produced by deviations of the order 
of 0.005 in, This represents an angular error of about 
0.2 deg in synchronization. Possible sources of such 
variations in the motor drive are: driving frequency, 
voltage and mechanical load. 

Driving frequency as a source of error was eliminated 
in this system by the inherent stability of the tuning 
fork frequency standard. Driving voltage variations 
were eliminated by the use of electronically regulated 
power supplies for all amplifiers including the 75-watt 
power amplifiers driving the motors. 

Mechanical loading variations offered a more diffi- 
cult problem. The only load on the motor is windage 
and bearing friction. Although precision ball bearings 
were used at all points in the motor and drive, it was 





* For further discussion of Syotees S queering into the decision to omy 
1800 rpm, see a paper “‘High-S pre Direct-Scanning, Facsimile Syst 
—- by the author at the AIEE Winter Meeting, New York, een 
1952 
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found that even the motor alone showed variations of 
nearly 0.005 in. mentioned above, apparently due to 
minute differences in the bearing friction from one 
revolution to the next. 

The first problem that arose in connection with this 
study was to develop a suitable method of observation 
and measurement of the deviations. Since the magni- 
tudes approached the maximum resolution of the sys- 
tem, direct measurement on the recorded copy was 
inaccurate and laborious and some means of magnifying 
the variations was required. The method chosen was 
to generate directly from the rotating member an a-c 
signal which could be compared in phase with a stable 



















Within the sheetmetal housing 
of the transmitter is a trans- 
parent drum rotated at 1800 
rpm by one motor, while a 
photocell and light source is 
driven along the copy by a sec- 
ond motor. A second photocell 
mounted on the endgate pro- 
duces a phasing pulse to center 
the message on the paper at 
the receiving equipment. 
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source of the same frequency—an ideal flywheel. A 
relatively high frequency was desirable to give a high 
ratio of electrical to mechanical degrees. 

The motor drive was therefore equipped with a gen- 
erator designed to produce a 1440-cycle tone. This con- 
sisted of a stator and concentric rotor each having 48 
teeth, the combination forming a capacitor which varied 
from a maximum to a minimum 48 times for each revo- 
lution. When connected to a suitable circuit, this pro- 
duced the 1440-cycle tone, with the phase directy asso- 
sociated with the instantaneous position of the rotating 
member. An elecrostatic means of tone generation was 
chosen in preference to a simple a-c ‘generator since 
the latter would have involved difficult 
machining of the laminated core struc- 
ture and complicated coil winding. See 
Fig. 1 and 2, next page. 

Another 1440-cycle tone was ob- 
tained by suitable frequency multiply- 
ing circuits directly from the fre- 
quency standard, furnishing a refer- 
ence signal of high stability. The gen- 
erated tone and the reference signal 
were applied to a phase-sensitive de- 
tector circuit, as shown in Fig. 3. 

Within certain restrictions as to 
the relative magnitude of the applied 
signals, this detector circuit produces 
an output voltage which is a cosine 
function of the relative phase angle 
of the two signals, and is directly pro- 
portional to the voltage of the smaller 
of the two signals. A deviation of 1 
deg in the rotating member produces 
a phase shift of 48 deg in the tone 
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and the signals may be amplified any desirable amount 
before application to the detector. This provides an 
extremely sensitive technique for measuring instanta- 
neous variations in phase. 

In attempting to improve motor stability, a number 
of simple and obvious cures were considered and found 
to have defects which made them unsuitable for the pur- 
pose. The use of a flywheel did not eliminate the devia- 
tions or greatly reduce their magnitude but merely 
lowered their period. A flywheel of sufficient inertia 
to be of any value would have required an unduly long 
time to bring the system up to synchronous speed. Use 
of a larger motor to reduce the starting time would 
have required more powerful amplifiers. 


The load variations might have been swamped out 
by applying a constant mechanical load much larger 
than the variations. Since we wished to obtain an im- 
provement by a factor of the order of ten, a rather 
large load would have been required. 

The control system finally developed makes use of 
a well-known characteristic of synchronous motors. In 
operation the load angle of a synchronous motor is de- 
termined by the mechanical load and the applied volt- 
age, Fig. 4. If the applied voltage is varied in accordance 
with the load variations, the load angle can be main- 
tained constant. Accordingly, the output of the phase- 
sensitive detector used in the measuring equipment 
was applied to a modulator between the frequency 


Fig. 1 (Left)—With the drum 
driven at 1800 rpm for rapid 
transmission, legible copy re- 
quired precise instantaneous 
synchronization. Variations in 
bearing friction from turn to 
turn of the motor produced 
undesirable changes in motor 
speed. Fig. 2 (Below)—Look- 
ing at the transmitter from 
the rear with the transparent 
drum disengaged. To produce 
an error signal varying with 
instantaneous changes’ in 
speed, the signal from this 
electrostatic tone generator is 
compared with a 1440-cycle 
tuning fork signal. 





standard and the power amplifier, in such a manner 
that a lag in the phase angle resulted in an increase in 
the voltage applied to the motor. An immediate im- 
provement was observed. 

Fig. 5 shows a block diagram of the system which 
resembles a positional type of servo-mechanism, The 
instantaneous position of the driven member is com- 
pared with the instantaneous position of an ideal ro- 
tating member and an error voltage obtained which is 
applied to the driving motor. 

With 48 equally spaced teeth on the tone generator, 
it produces 48 cycles for each revolution, and there are 
48 electrical degrees of the tone for each mechanical 
degree. An oscilloscope trace can be calibrated directly 


Synchronous 
motor 


Power 


aplifi re 
—_— amplifier 


Phase 


Frequency 
detector 


Oscilloscope standard 


Fig. 3 (Above )—Block diagram of the method 
employed to produce an error signal propor- 
tional to deviation in speed. A l-deg change 
in relative rotation produces a 48-deg phase 
shift in the generated tone. Fig. 4 (Center)— 
Characteristics of the 1800-rpm '4o-hp salient- 
pole synchronous motor. Note how voltage 
applied to the motor affects the shaft angle. 
In this application the only load on the motor 
is windage and bearing friction. 


Fig. 5 (Right)— 
Servo loop compares 
error signal from the 
tone generator with 
an ideal  fiywheel 
(frequency stand- 
ard) and_ changes 
line voltage in the 
direction to offset 
instantaneous speed 
variations, 
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Frequency 
standard 


in terms of deviations in the received copy as shown in 
Fig. 6, page 302. In the oscilloscope traces as repro- 
duced in the illustration, % in. deflection represented 
approximately 0.001 in. on the copy, which was typical 
of the best condition obtainable before developing the 
control system. 

Effectiveness of this servo control system in reducing 
“jitters” or short-term deviations is clearly shown in 
Fig. 8. Identical copy reproduced successively with and 
without the servo control are compared, enlarged some- 
what to more clearly show the detail of the improve- 
ment obtained. 

As is often found in systems of this type, there is a 
tendency to hunt or oscillate as the control sensitivity 

is increased. Insertion of a “proportional- 
plus-derivative” correcting network, Fig. 
7, operating on the error voltage allowed 
the control sensitivity to be increased 
sufficiently to reduce the deviations to 
about 0.00032 in. on the recorded copy, 
equivalent to 0.013 deg of mechanical. 
Beyond the upper limit of control 
sensitivity the system will oscillate 
continuously at a frequency deter- 
(Continued on page 302) 
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Automatic counting 


H. M. JOSEPH 
and 


C. STANSBURY 


Electronic Instrumentation Section 
National Bureau of Standards 


APER MONEY coming into the Federal Reserve 
Banks is hand sorted, note by note, as fit or unfit, 
. into compartments of machines which count the 
notes by actuation of a switch as each note enters a 
compartment. Unfit ones are accumulated into piles of 
100, packaged by hand with a paper wrapping, cancelled 
by punching, cut longitudinally into half-notes, and then 
shipped to the Treasury Department in Washington for 
the audit count. Preponderance of worn-out money is 
of one-dollar denomination. 

The typical old one-dollar note in such a packet is 
extremely limp, soft, wrinkled, and dog-eared. In addi- 
tion, it may be torn, and not only have large folds, but 
usually contains a large number of small folds or 
wrinkles which in effect make it quite flexible in length. 
Not infrequently, it is taped together with gummy tape, 
a condition that is a major irritation to those engaged 
in trying to count it by machine. 





Above, the NBS Electronic Currency Counter, an electro- 
mechanical device developed under the sponsorship of 
the Treasury Department to count worn-out paper currency 
(principally one-dollar notes) at a rate of some 30,000 
pieces per machine hour. “Correct” count and “reject” 
chutes are seen in front of cabinet which houses the 
binary counter, control circuits and an air compressor 
for actuating an air jet that ruffles and separates a clamped 
packet of notes as it passes a photoelectric counting system. 
Feeding mechanisms, spindle turntable and the phototube 
assembly are located on top of cabinet. Left, a close-up 
detail of the feeding mechanism. Pusher arm (extreme 
right) is completing motion of pushing a package of cut 
and stapled “half-notes” from the inclined feeder trough 
into the open jaw of spindle (just left of notes). Air hose 
is shown at left and above the spindle. 





Fig. 1 (Right)—Enlarged sideview of a cut packet 
showing variations in physical condition of the bills 
that present problems in accurate counting. 
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machine for paper currency 


THE PROBLEM 


Since money has a relatively short service 
life, a correct count of unfit money returned 
for systematic retirement is a mass produc- 
tion job. To replace laborious hand-counting 
procedure the National Bureau of Standards 
was given the assignment of developing a 
machine capable of counting daily some five 
million bills of one-dollar denomination. 


From the above description, it is apparent that meas- 
urements of bulk properties of a packet, such as thick- 
ness, are not accurate indications of quantity. Methods 
of individual handling, such as used in the sorting proc- 
ess at the Federal Reserve Banks, are inherently slow. 
In addition, it is desirable to keep the half-notes together 
in packets for identification purposes. Accordingly, the 


investigation at the National Bureau of Standards was 
carried out on the basis of counting the notes indi- 
vidually even though kept together in packets. 

Initial work was based on transverse scanning across 
the clean-cut edges of piled and cut half-notes. (See 
Fig. 1.) It will be seen in the photograph that this sur- 
face has dark lines at the interstices between sheets. If 
these lines were sufficiently distinctive, a single trans- 
verse scan with a beam of light, reflected into a photo- 
tube, would provide satisfactory impulses for counting. 
However, the condition of the sheets causes irregulari- 
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The electromechanical machine described 
here utilizes an air jet to separate each note 
of a packet of currency as it is flipped past a 
phototube associated with a binary counter 
which directs the packet either to a “Correct” 
or “Reject” chute. Rotary solenoids are em- 
ployed for several functions such as loading, 
locking and positioning the packets. 


ties and gaps in the lines which made a single scan 
insufficiently reliable. 

The next step, therefore, was to use a number of 
successive transverse scanning strokes spaced along the 
surface. The assumption was that in such a series of 
scans local irregularities along the surface would not 
materially affect the average count. Experimentation 
showed this method to have considerable inherent prom- 
ise, but disclosed difficult optical prerequisites for its 
successful development. The ratio of the width of thin- 
nest dark line to the half-inch thickness of the pile of 
sheets to be scanned was about 1 to 2000, which is 
optically feasible only if the lines are extremely con- 
trasting. As the difference in light reflection was not 
large, the greater resolution required is beyond the best 
of practically obtainable optical systems. 

Another approach would have been to increase the 
ratio of width of the thinnest dark line to the total width 
to be scanned by scanning stacks of, say, 25 sheets in- 
stead of 100. Such stacks were easily attainable, since 
the piles of 100 could be mechanically subdivided. How- 
ever, in view of the many difficulties still to be overcome 
in the scanning approach to the problem, it was decided 
to set it aside in favor of the possibly less elegant method 
finally used. This decision was influenced by the prob- 
ability of being able to introduce the economies of 
mechanization much earlier by the latter method. 

Difficulties with the scanning method just described 
led to attempts to find ways of separating the sheets 
physically to a sufficient extent to permit reliable actua- 
tion of sensing apparatus. The most effective method 
of separation consists of stapling one end of a packet of 
half-notes, cutting the other end square, then clamp- 
ing the stapled end between opposing faces of a spindle 
structure (Fig. 2) and then wrapping the free ends of 
the sheets around in a roughly circular contour. The 
ends of successive sheets are thus separated by a regu- 
lar small interval, herein called the lead. 

Effectiveness of a large wrapping angle in producing 
large lead may be explained by reference to Fig. 3. If 
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two successive sheets of thickness are bent in a circular 
arc through angle 9, the resulting lead is #9, as indicated 
by the figure. Although the actual conformation of the 
notes wrapped around the spindle is not circular, it 
may be considered as made up of a number of short 
circular arcs, so that the total lead is again ¢? where ? 
in this case is the total angle. The necessity of large 
wrapping angle for thin material is particularly needed 
for reliable counting when there are inequalities in the 
material and when the presence of wrinkles may cause 
variable stretching. 

Two different methods of sensing the individually 
separated sheets were tried. The first method consisted 
of rotating the wrapped contour in contact with the 
stylus of a vibration pickup, thereby generating an 
electrical pulse as the stylus passed across the end of 
each note. (A similar method, except for using leads 
of smaller amplitude, is employed to count new paper 
or cards by simply slanting one end of a stack.) The 
lead so obtained was found to be inadequate for counting 
badly worn paper. The trials with the vibration pickup 
method showed enough promise to warrant extensive 
test operation to determine if the condition of the unfit 
notes would allow satisfactory auditing. (It was realized 
that conditions such as folded or torn sheets would pre- 
clude complete accuracy. However such errors would 
occur in the /ow direction so that the Treasury Depart- 
ment would be protected from accepting short-count 
packets. Those that are counted low could then be 
checked by hand.) 

Based on tests that included counting over 10,000 
packets, the vibration pickup method was found not 
acceptable because its use resulted in an erroneous high 
count on about 5 per cent of the packets, several times 
as great as permissible. Results on undercounts were 
fair, but could not be made the deciding factor. Inspec- 
tion of the counting surface showed that the tendency 
to count liigh was principally due to the effect of ex- 
traneous small pieces ef paper remaining at the cut end 
of the packet. This finding led to the abandonment of 
the vibration pickup method in favor of the light-beam 
method described next. 
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Fig. 2—Counting period of cur- 
rency counter machine. A packet of 
half-notes has been locked firmly 
into the spindle. Friction band is 
curled areund outer contour of 
packet. Identification of compo- 
nents: (a) air hose, (b) snarl 
switch, (c) friction band, (d) clamp 
jaws, (e) lower lamp mirror, (f) 
turntable, (g) light spot (moved to 
reveal part), (h) upper mirror 
(moved to reveal part), and (i) 
air nozzle. 


Fig. 3 — Analysis 
of optimum wrap- 
ping angle for po- 
sitioning of cur- 
rency packet. 


Instead of moving in contact with a pickup stylus, 
the ends of the sheets are released as they come around 
in turn during the rotation of a spindle (Fig. 2) and 
are swung outward by a jet of air through a light beam 
which actuates a phototube. The resulting current 
changes in the phototube circuit are formed into suitably 
shaped pulses and applied to an electronic counter. Tests 
of this method showed erroneous overcounts in a 
negligible percentage of packets counted. Since the 
performance in other respects appeared to be adequate 
the method was adopted as the fundamental technique 
to be used in developing production counting machines. 

The light-beam counting mechanism, like various 
others, will count new and reasonably stiff paper with- 
out difficulty. When applied to the worn half-notes, 
this method has critical design requirements in several 
respects. These include tthe following: 

1. Location, cross-sectional area, and skewing in 
direction of the light beam where it crosses the swinging 
path of the sheets. It is necessary for the light beam to 
have appreciable cross-sectional area (approximately 4% 
x &% in.) to avoid false operation by stray bits of paper. 
This in turn necessitates careful angling of the beam, 
so that it will be interrupted reliably by single sheets. 

2. Location, cross-sectional area, angle, and volume 
of air flow of the jet for swinging the sheets. Best opera- 
tion is obtained with a relatively small nozzle (1% in. 
diam) directed tangentially and as close as practicable 
to the contour surface of the wrapped sheets at the point 
of release. Otherwise, turbulent conditions cause whip- 
ping instead of simple swinging of the ends of the 
sheets. 

3. Shape, pressure, and freedom of movement of the 
tip of the friction band (see Fig. 2) at the point where 
the sheets peel off. The most essential condition here 
is that the motion be sufficiently free so that the tip of 
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Fig. 4—Control Circuit of NBS 
Currency Counter: With the 
power switch closed, B ener- 
gized, switch closed to Auto., 
Snarl Switch closed (no snarl), 
Packet Switch closed (by 
packet), and SL-2 closed start- 
ing position: 


1. Feeder solenoid is energized 
thru LA, SL2, and Snarl 
Switch. 

. Above closes Feeder Sw. and 

energizes L. 

.L opens LA, energizes MR 

and, through TR2, TR2A. 

4. MR transfers turntable motor 
from d-c brake to 115 volts 
a-c. 

5. C-1, LA energizes TRI and 
TR2 and de-energizes the 
feeder solenoid which opens 
the feeder switch. 

After a delay TR-1 energizes 
CR-1 and CR-2 which: 

6. Connects Reset and C-5 to 
325 volts d-c. Reset momen- 
tarily breaks certain binary 
cathode connections to 165- 
volt line. 

7. Energizes TR2B which shorts 
SL-1 to prevent stop, and de- 
energizes Air Solenoid, allow- 
ing air to flow. 

8. Transfer Indicator coil to V1 
plate. 

9. Opens Sorter Solenoid circuit. 

10. Removes short circuit across 
R2, hence removes trigger by- 
pass. 

If the count is correct: 

11. Indicator is energized; con- 
tact, in series with holding 

resistor RI, closes. 
After count TR-2 operis TR-2A: 

12. TR-2A de-energizes Clamp 
Solenoid and opens CR-1 and 
CR-2 which: 

13. Disconnects C-5. 

14. Reverses (7) above delayed 
by C-34. 

15. Transfers indicator coil to R-1. 

16. Closes sorter solenoid circuit 
(energizes it if count is 
CORRECT). 

17. Short circuits R-2. 

18. De-energizes clamp solenoid. 

The turntable rotates until 
stop-limit switch SL-1 is 
opened: 

19. L is de-energized, closing one 
contact and opening another. 

20. The closed contact energizes 
LA which opens TRI and 
TR2 and eloses part of feeder 
solenoid circuit. 
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21. The open contact de-energizes turnable coasts to SL-2 and 

MR and d-c braking is ap- cycle is repeated as in (1) 

plied to turntable motor. The above. 
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the band at the point of release can always move against the latter to swing through the light beam reliably. Best 

each sheet, to ensure individual release. 
4. Contour of the spindle jaws. This determines the contour of the wrapped half-notes is as nearly circular 

outer contour of the wrapped half-notes; an important _as_ practicable. 

factor in the action of releasing the sheets, and in getting A number of features are included in the actual pro- 


results are obtained with jaws so shaped that the outer 
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duction counting machine (see illustration on opening 
pages of article) to utilize the light-beam technique in 
operation. 

Each machine is built as a complete self-contained 
assembly, requiring only the plugging in of a power 
cord to a 115-volt, 60-cycle supply. The machine pro- 
vides automatic feeding from an inclined trough and 
ejection of counted packets through “Correct” or “Re- 
ject” outlet chutes. A “snarl switch” stops the auto- 
matic feed when a packet occasionally snarls in the 
counting head. (Some of the packets are in such poor 
shape as to make this unavoidable.) The machine then 
waits for the operator to remove the snarl. To facilitate 
maintenance, the machine is composed of easily re- 
placeable subassemblies. For performance and audit 
checks, electromagnetic counters record the number of 
packets counted and those accepted as correct. 

General sequence of machine operation is: The feeder 
arm pushes a packet endwise into the opening between 
the spindle jaws. These jaws clamp the packet end. The 
spindle rotates, rolling up the packet. Near the end of 
the first revolution of the turntable, the counter resets, 
followed by the release of the note ends when they 
reach the end of the friction band. As this release occurs 
each note interrupts the light beam and produces a 
count. At the end of the counting interval, near the 
end of the second revolution, the jaws open and re- 
lease the end of the rolled-up packet. If the number 
counted was correct, a sheet-metal sorter vane tilts 
from the “Reject” to the “Correct” inclined position. 
If the count was not correct, the vane remains in the 
“Reject” position. The spindle continues to rotate, 
rolling the packet clear of the spindle. The packet slides 
across the inclined table top, drops on the tilted vane 
and follows it to the inclined “Correct” (or “Reject”’) 
chute, where it slides out into a receptacle. The turn- 
table completes the third revolution, and the feeder 
pushes in another packet, starting a new cycle. As some- 
times happens, the packet does not roll free of the spindle 
jaws. The snarl switch is opened by the presence of 
the notes preventing the start of a new cycle. 

The problem of transporting the packets through the 
machine was solved by making use of gravity, where pos- 













sible, supplemented by electrically powered motion. The 
weight of each packet makes it slide down the inclined 
trough. A rotary solenoid operates a moveable arm 
that pushes each packet endwise into tthe open clamp 
jaws. Another rotary solenoid closes the jaws, after 
which the drive motor rolls up the packet for counting. 
Upon release, the packet falls on the sorter vane, which 
is positioned by another rotary solenoid. The packet 
then drops through the proper chute into the receptacle 
provided. 

In designing the mechanism for moving the packets 
through the machine and for clamping the packets in 
the spindle jaws it was necessary to select suitable, 
relatively light-duty, electrochemical operating elements. 
Air or hydraulic elements were eliminated from con- 
sideration by the fact that each counting machine was 
to be made an independent portable device. These ele- 
ments would have necessitated a compressor or pump 
in each assembly (a small compressor is included in 
the assembly to supply air for moving the notes during 
the counting process, but it was very desirable to avoid 
increasing the size of this unit). Also the requirements 
that the clamp control be mounted on a rotating turn- 
table would have complicated the solution if air or 
hydraulic elements had been selected. 

Three separate functions each working at about five 
operations per minute were necessary. Rotary electro- 
magnets were selected for all three of these functions on 
the basis of both general considerations applying to 
these devices and for reasons specific to individual 
functions. The general considerations include, in the 
opinion of the designers, superior compactness, simpli- 
city, light weight, minimum movement of moving 
parts, quietness, relative freedom from jarring and 
hammering, and probable long life. Still another con- 
sideration was the elimination of limit switches, brushes, 
slip-clutches, and other complications ; also the fact that 
operation is on single-phase power (through a dry plate 
rectifier). The availability of constant torque was an 
important consideration in two of the three applica- 
tions. The specific reasons for selection of the rotary 
electromagnets were as follows: 

Clamp Operation. It was necessary to rotate the 







Fig. 5—Subassembly of optical system of the paper-money 
counter: (a) exciter lamp assembly; (b) phototube assem- 
bly. Fig. 6—Block diagram showing sequence of counter 
operation: Light source supplies light beam to phototube 
which (when beam is interrupted) sends pulses to cathode 
follower. This element in turn sends pulses at a higher 
power level to the trigger circuit which supplies sharp trig- 
gering pulses to the binary counter circuit. If the count 
reaches 102 pulses this binary counter circuit activates the 
indicator circuit which in turn trips the indicator vane to the 
“correct” position. 


ELECTRICAL MANUFACTURING 















lal 


li- 


iat 


ney 








clamp jaw through about 30 deg with spring return. 
The thickness of the packets to be clamped is quite 
variable making it necessary to have available full 
clamping torque throughout about the last third of the 
motion. Since the clamp control is mounted on a rotat- 
ing table extreme compactness was essential. 

Packet-Feed. The requirement here was for a linear 
motion, with uniform force through about 2 in. with 
spring return. This was accomplished by adding a sim- 
ple gear-and-rack drive to a rotary electromagnet, the 
constant torque feature of the latter giving the uniform 
force feature. A conventional linear-motion electro- 
magnet in the small size indicated by the work re- 
quired would not have adequate length of stroke nor 
would it have had uniform force. A motor drive would 
have involved a number of complications not present 
in the solution adopted. 

Sorter-Vane. This was a natural for the rotary elec- 
tromagnet since the angle of motion matched an avail- 
able angular motion of the device, and since the latter 
could readily be made to serve as one bearing of the 
vane shaft. 

The electrical control system, diagrammed in Fig. 
4, includes two synchronous motor-driven, adjustable, 
timing relays to establish the actual counting period 
within the appropriate portion of the three-revolution 
cycle of the turntable. This represents a rejection of 
the alternatives of gearing down from the turntable 
motion to shaft-operated switches, or the use of step- 
ving relays and limit switches. The choice of timing 
relays allows simple adjustment of the points of opera- 
tion, and avoids the necessity for considerable mechan- 
ical development and fabrication. 

The first timing relay TR-1 delays the beginning 
of the actual counting portion of the operating cycle 
after it was begun by the operation of the feeder-sol- 
enoid operator. This delay is required as a precaution 
to (a) obtain more time for dropping a packet released 
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during the preceding cycle, (b) restrict the counting 
period to an interval when no control operations will 
occur and produce inductive interference, and (c) pre- 
vent stray bits of paper that may adhere to the wrapper 
from producing erroneous counts. The second timing 
relay TR-2 terminates the counting period and opens 
the clamp-solenoid-operator circuit releasing the packet 
after which the turntable continues to rotate, pushing 
out the released packet. When the feeding position is 
reached, the turntable-drive motor is dynamically 
braked to a stop by removing the 115-volt, 60-cycle 
power and applying a low voltage d-c current by means 
of the MR relay. This accurately places the (now 
opened) jaws in feeding position. Large variations in 
sliding friction of the packets prevents feeding with- 
out stopping the turntable (on the fly). Power is sup- 
plied through the electrically latching relay B to the 
control relays and air compressor. This relay is used 
to stop the machine and as a low-voltage release. 

The compressor is a rotary positive-displacement 
type that was selected for quietness. The pressure of 
7 psi is low enough to allow the use of a centrifugal 
blower such as is used in household vacuum cleaners 
except that the necessary high speed would produce a 
very bothersome whine unless it were thoroughly 
shielded acoustically. The constant-voltage transformer 
shown at the top of Fig. 4 is used to regulate the elec- 
tronic-circuit primary-supply voltage. This regulation 
is used as a safeguard rather than an essential feature 
since the circuits will operate over the normal range 
of line voltages. However, the sensitivity margin of 
the amplifier would have to be increased to allow for 
line-voltage changes, which would increase the chance 
of overcounts or accepting short-count packets. In other 
respects the power supply is conventional. 

Part of the constant voltage power is fed to the 
exciter lamp in the optical system, Fig. 5. The lenses 

(Continued on page 288) 
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techniques now permit practically unlimited 
“custom-built” combinations of the fluorocarbon polymer with a 
wide range of metals and various organic and inorganic materials. 
These mixtures and bonds can do these jobs: (1) Serve to over- 
come or minimize certain inherent limitations of the fluorocarbons 
in mechanical and thermal properties while retaining an adequate 
degree of the unique advantages of these materials, and (2) 
cut down drastically their cost through the lower-cost fillers. 






LUOROCARBON resins have already had great wide variations in operating or service temperature. 

























impact in industrial as well as military product It is now possible to eliminate many of these short- 
design owing to their excellent dielectric proper- comings by the use of new techniques for combining 

ties over a wide frequency range and resistance to ex- fluorocarbons with other materials, both as mixtures 
tremes of temperature, moisture and corrosion. (1)* In —_ and as bonds, The result has been an entirely new class 
many applications, however, their use has undoubtedly of materials with some combinations of properties here- 
been curtailed by certain limitations in mechanical and _ tofore unobtainable. Using only conventional bonding 
thermal properties. Major limitations have been the techniques fluorocarbons can now be made to adhere 
impossibility of bonding the fluorocarbons to other sur- (within specified limits of temperature and other am- 
faces and their dimensional instability, particularly over bient conditions) to any surface whatever. Fluorocar- 
* Ttalic numerals in parentheses apply to references at end of article, | DON mixtures can be produced which have practically 


zero coefficient of thermal expansion, while still retain- 
ing most of the desirable electrical properties of the 
basic polymer. It is possible to make controlled and 
reproduceable combinations ranging from pure dielec- 
tric to pure metal conductor, all in the same piece of 
material. Furthermore, the methods which will be de- 
scribed have made possible the “custom design” of 
materials for specific purposes; the engineer faced with 
undesirable properties of the basic fluorocarbon can 





Fig. 1—Properly stress-relieved Teflon can overcome the 
material’s tendency to cold flow. Gaskets shown here after 
exposure to heat at 300 F were originally cut to identical 
size and form, but the one at left was cut from material 
severely stressed during manufacture; the one at the right 
from material properly stress-relieved. 
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FIG. 4 


now call for actual changes in its composition to mini- 
mize the objectionable characteristics and still retain 
the desirable features. 

Before discussing how these fluorocarbon bonds and 
mixtures are made and used, it might be well to review 
some of the fundamental properties of the fluorocarbon 
resins. Since these properties have previously been de- 
scribed in detail in this publication (1) they will only 
be considered briefly here. Particular attention will be 
directed in this article to polytetrafluoroethylene (Du 
Pont’s Teflon) although in many cases similar methods 
and conclusions apply to polymonochlorotrifluoroethyl- 
ene (M. W. Kellogg’s Kel-F and to Union Carbide and 
Carbon’s Fluorothene). Table I presents a correlation 
of Teflon properties based on data from several sources, 
much of it previously unpublished. 

Of prime importance, of course, are the dielectric 
properties, particularly the low dielectric constant and 
extremely low loss factor, even at the highest frequen- 
cies measured. Furthermore, these properties are prac- 
tically constant over the entire frequency range. Dielec- 
tric strength is good and the material does not carbonize 
in case of arcing. It is serviceable over a wide tempera- 
ture range, from —110 F to +525 F without appreci- 
able change in characteristics. Even the lower limit 
quoted here is only a nominal one since Teflon may 
actually be used at temperatures down to that of liquid 
nitrogen if the application will accept the resultant 
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brittleness of the material. Teflon is nongassing at tem- 
peratures below the upper limit stated, as shown by the 
Bureau of Mines data. It is completely inert chemically 
(exceptions: molten alkali metals, fluorine under pres- 
sure, also chlorine trifluoride) and has no known sol- 
vent. It has 0.0 per cent water absorption as measured 
by ASTM methods, and it is not attacked by fungus. 
Although the tensile strength is not high, Teflon is very 
resilient as compared with the ceramics, and (as evi- 
denced by the high impact strength) has excellent 
resistance to vibration and to the hazards of normal 
handling. 

These properties point to a wide variety of uses in 
high-frequency electronic equipment under severe con- 
ditions, particularly in airborne and other mobile equip- 
ment. The chemical inertness of the material together 
with its wide temperature range suggests a variety of 
other uses in mechanical and chemical equipment. 

On the other side of the ledger, the disadvantages of 
Teflon are mainly in mechanical and thermal properties. 
The thermal expansion is large and some users have 
reported difficulty in holding metal inserts or maintain- 
ing critical dimensions of components over large tem- 
perature, thermal and mechanical changes. Dimensional 
stability has also been a negative factor, although much 
of the reputation of Teflon for cold flow actually stems 
from early difficulties in producing unoriented material, 
since largely overcome. Formerly, many Teflon shapes 
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A. Electrical properties ASTM method Value 
of test 


Dielectric strength, short time, vpm 

0.080 in. , 66 cps 

0.005 in. , 60 cps 

0.125 in. , 60 cps 

600 cps 

2 mc 

4.2 mc 
9.81 mc 

18 mc 


































D149-40T 
D295-38T 


Dielectric constant 

Power factor 

Arc resistance, sec 

Volume resistivity, ohm-cm 
Surface resistivity, ohm, 50% RH 


B. Mechanical properties 






0495-42 
D257-38 
0257-38 















Tensile strength, psi 
Elongation (die C), per cent 
Flexural strength, psi 
Izod impact strength, ft-lb/in. of notch 


D412-41T 


D650-42T 




















At—57C D256-41T 
At+25 C D256-41T 
At+77C 0256-41T 





Compressive strength at 0.1% deformation, psi 
Stiffness (0.125 in.), psi 
Creep in flexure, mils 
Shore hardness scleroscope with magnifier hammer 
Shore hardness Durometer D 
Coefficient of friction: 

Polytetrafluoroethylene on Polytetrafluoroethylene 
Polytetrafluoroethylene on polished steel 


D695-42T 
D747-43T 








C. Thermal properties 


Deformation under ioad at 50 C, per cent 
Heat-distortion temperature 

High load, deg C 

Low load, deg C 
Specific heat, from 38 C to 128 C, cal /gm/deg C 
Coefficient of expansion from 25 C to 60 C, per deg C 
Thermal conductivity (0.46 cm) cal/sq cm/hr/deg C/em | ..... 
Brittleness temperature, deg C 


D621A-44T 




























D648(a)-44T 
D648(b)-44T 












D. Miscellaneous Properties 













Specific gravity 

Index of refraction 

infrared transmission, (0.01 in.) 
Visible transmissicn, (thin films) 


2.1-2.3 
1.37-1.38 
8 Ciear 2.7 to 7.5 micron 


Translucent to 
transparent 


Substantially clear 
0.00 
Nonflam. 
10°6 

No detectable change 
Gray to white, waxy 


Chemical resistance and Chemically inert except for molten alkaline metals, 
solvent resistance fluorine under pressure, and chlorine trifluoride 


Decomposition Temperature: 


Temperature, Fluorine, mg Equivalent hydrogen 
deg C fluorine, mg 








Ultraviolet transmission, (thin films), range 2000-4000 A 
Water absorption, per cent 

Flammability 

Moisture permeability, gm/sq meter/24 hr 

Outdoor exposure 
Color, appearance 










D697-42T 
(1 year) 

























Note: Fluorine and equivalent 
hydrogen fluoride evolved in 
3-hr tests at various temper- 
atures. Units are milligrams 

from a 2-gm sample. 






8 These data have been correlated by the Fiuorocarbon Products Divi- 


sion, United States Gasket Company from various sources and from 








its own work. Sources include E. |. duPont de Nemours & Company, 





Inc., the Electrical Testing Laboratories, Federal Telecommunica- 












tion Laboratories, Johns Hopkins University, Massachusetts Insti- 
tute of Technology, and National Bureau of Standaras. Source for 


data on decomposition characteristics is the Bureau of Mines, U.S. 





Department of Interior. Unless otherwise noted, tests are at 25 C. 


b 


Mils deflection at center of bar, &xix4 in., in 24 hr. when cen- 


ter-loaded fiatwise to 10CO psi, minus initial deflection. 


© tangent of. angie of repose. 


were actually plastically deformed m manufacturing 
processes beyond practical limits. As a result, the plastic 
memory of the fluorocarbon caused it to seek its original 
shape. 

Fig. 1 shows the difference improved manufacturing 
techniques can make in this respect. The two gaskets 
were identical in form and size, having been cut with 
the same tool, but different materials were used. The 
Teflon from which the gasket on the left was cut was 
badly stressed during the manufacturing process, while 
the gasket on the right was cut from stress-relieved ma- 
terial. The sharp contrast between the two pieces was 
simply caused by the application of heat at 300 F which 
did not appreciably affect the stress-relieved material, 
but had a very marked affect on the over-stressed. 

Another major difficulty to date has been the impos- 
sibility of making anything adhere to Teflon; it has no 
known cement. Of course, this property cannot be 
definitely stated as a disadvantage, since in many cases 
it has been used as an essential characteristic in the 
design of a product. For example, in bakery equipment 
a set of Teflon dough-handling conveyor rolls repay 
for themselves in a very short time through the savings 
in dusting powder formerly required to prevent the 
dough from sticking to the rolls. Another example: The 
use Of Teflon in a wide variety of bearings depends on 
its characteristic “slipperiness.” However, it is evident 


there are many other applications where a firm seal 
would be highly desirable. 


Sintering Technique Used 


Before detailing how other materials can be com- 
bined with Teflon to minimize these objectionable char- 
acteristics for specific design requirements, the manu- 
facturing process by which these mixtures (trademarked 
Chemelec by U. S. Gasket Co.) are obtained may be 
reviewed. Teflon shapes are made by a sintering tech- 
nique very much akin to that used in powder metallurgy. 
The first step is to make a preform by compressing the 
Teflon powder at about 2000 psi without heating. This 
preform is then baked without pressure at a temperature 
above Teflon’s critical temperature (327 C) to produce 
sintering. The technique of mixing other materials with 
Teflon consists of thoroughly mixing fine particles of 
the filler material with the Teflon powder before making 
the preform. In the final product, the fluorocarbon will 
then envelope the individual fine particles of the filler 
material, bonding them together in a homogeneous mass. 

The added material modifies the properties of the 
resultant mixture in accordance with its own properties 
and the relative percentages used, but the particles of 
the filler are themselves protected by the surrounding 
fluorocarbon’s inherent resistance to humidity, fungus 
and inertness to chemicals. Consequently, molded metal- 
bearing mixtures, for example, do not require any fur- 
ther finish to protect them from rust and corrosion. 
Sheets, rods, tubes and shapes of medium complexity 
can be produced by the above means and all such parts 
(even alnico-filled) have the characteristic machineabil- 
ity of Teflon itself. Filler materials now available are 
listed in Table II, but many other mixtures can be made 
up on specification. 

In selecting the proper material for a filler, the design 
engineer should carefully consider all of the resultant 
changes in the fluorocarbon characteristics. Otherwise 
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he may trade off more in 
terms of the basic advantages 
of the Teflon than is gained 
in the subsidiary advantages on 
of the filler, One of the first 

rules which can be laid down 

is that nothing can be added 2 3 

to the fluorocarbon which can 

improve its electrical or 

chemical properties. These 

are simply too good to start with; and any filler 

selected will degrade them, particularly the dissipation 

factor and dielectric constant. It will also be found that 

in most filled materials these properties are no longer 

constant over a wide frequency range as they are in the 

original fluorocarbon. Data in Table III illustrate the 

change in dielectric constant and dissipation factor at 

various frequencies and the dielectric strength at 60 cps 

caused by the addition of quartz, ceramic, and fiber- 

glass fills. However, as already stated, the main applica- 

tions for filled fluorocarbon materials are where some 
loss in electrical properties can be accepted in the light 
of desired improvements in mechanical or thermal prop- 
erties, or because of reduced cost. 

In fact, cost reduction is obviously one of the most 
important jobs for the techniques described. Although 
the price of Teflon has been reduced several times, it is 
still a relatively expensive material; and in many cases 
it is highly desirable to accept some compromise in the 
characteristics of Teflon for the sake of lower cost. One 
of the most common materials used for this purpose is 
calcium silicate. It costs only pennies per pound in com- 
parison with dollars per pound for Teflon, and when 
added in quantities from 5 per cent to 50 per cent the 
result is a material which is low enough in cost to be- 
come attractive in many applications where the cost of 
the “pure” (in the commercial sense) Teflon may be 
prohibitive. Calcium silicate itself is reasonably low in 
water absorption and will withstand temperatures up to 
1200 F. (2) Dielectric strength of the resultant mixture 
is reasonably good and molded parts exhibit about the 
same corrosion resistance to the acid groups as does 
Teflon itself. For many less severe applications (from 
the electrical standpoint) this mixture will do an ad- 
mirable job. 

The difficulty of bonding or attaching other materials 
to Teflon has already been mentioned as a distinct dis- 
advantage for many otherwise desirable applications. 
One of the most valuable new fields opened up by 
fluorocarbon combination materials is the production of 
Multi-Bond (U. S. Gasket patent application) metal- 
surfaced Teflon. This is suitable for hermetic sealing, 
soldering, welding or other bonding purposes. The pre- 
form is constructed with a base of pure Teflon, over 
which are several layers of mixtures of fluorocarbon and 

fine metal powder, with an increasing percentage of 
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Source of data 

—. United States Gaske States Gasket Co. 
Vv £.I. duPont de Nemours 
° Mass. Inst. of Tech. 

+ 

x 

a 

4 


Federal Telecommunication Labs. 
National Bureau of Standards 
Johns Hopkins University 


Electrical Testing Labs. 


Method of test 
ASTM DISO-47T D/IS0-47T 
ASTM D/S0-47T 


New methods developed under 
NDRC contract OEMSR-I/I/ 


Type 716 Gen. Radio bridge below 10 kc 
Type 160-A Boonton Q-meter above 10kc 
ASTM DISO-47T 


















5 6 x. 
logig of frequency in cps 


metal in the layers nearer the surface. The resulting 
part is then a material which gradually changes from a 
pure dielectric to a semiconductor as the number of 
metal particles in a given volume increases as they ap- 
proach the surface. The surface itself is sufficiently 
electrically conducting and provides enough metal-bond- 
ing area to take pure metal coatings either by conven- 
tional plating or spray techniques. 

Fig. 2 shows the final product in the form of sheet 
material. Either single- or double-faced sheets are avail- 
able. The metal surfaces which have been applied to 
date include aluminum, boron carbide, copper, lead, 
solder, tin, magnesium, iron, steel, molybdenum, nickel, 
nickel-chrome resistance metal, zinc, bronze, brass, 
magnetic materials such as Mumetal and the alnicos, 


-4) 


Power factor (x |0 








log jp of frequency in cps 



























Aluminum Graphite 
Asbestos Flake 
Barium Titanate Colloidal (water) 
Boron Colloidal (alcohol) 


Boron Carbide iron 

Boric Anhydride Carbonyl (grade SF) 
Bentonite Magnetic iron 

Brass IRN-2,3,6,8,9,15,16 or 31 
Bronze Ferrum iron (type 1) 






















Calcium Fluoride Magnetite 

Calcium Silicate Lead 
11-Ib density Magnesium 
20-ib density Mica 

Carbon Ruby or clear 
Animal carbon Monel 
Charcoal bone powder Molybdenum 
Charcoal wood powder Molykote 
Coke flour Moly-sulfide (grade 1,2 or 3) 
Lamp black Mumetal 

Ceramics Nickel 

Copper Nickel-Chrome 


Precipitated (200 mesh), avg. Precious Metals (Platinum, gold 


Type C (325 mesh), avg. or silver) 

Type LB (200 mesh), avg. Quartz 

Type M (300 mesh), avg. Sodium Borate 
Feramic Solder 

Type C-159 Steel 

Type G-254 Stainless 

Type H-419 Carbon (0.10, 0.25, 0.80, 
Ferromagnetic 0.90) 


Alnico 5 (400 mesh) Teflon (dyed) 
Alnico 5 (150 mesh) Yellow-green, or blue-green 
Fiber Glass Tin 
Glass Titanium dioxide 
Glass (electrical grade) Zero-Plast (a ceramic mixture) 
zinc 





Note: Air-filled mixtures can also be provided for specific purposes. 


and the precious metals. 

A Teflon insulator-to-metal seal has unique proper- 
ties which make it highly advantageous for the most 
severe service from the standpoint of vibration and 
temperature changes. The metal surface is actually 
bonded to the many minute metal particles dispersed in 
the fluorocarbon beneath. The metal particles in turn 
are held by being imprisoned in the body of the fluoro- 
carbon. This interlocking bond, together with the in- 


Dielectric constant 









herent resiliency of the plastic, provides a floating seal 
which is highly resistant to mechanical shock and vibra- 
tion. The same basic nature of the seal allows operation 
under conditions of wide temperature changes and 
severe thermal shock that are beyond the limits of the 
fused glass-to-metal or ceramic-to-metal seals. 

In the Kovar seal, for example, the thermal strain 
point is confined to a thin layer of fused material which 
never has exactly the same thermal expansion as either 
the Kovar or the glass. In contrast, this fluorocarbon-to- 
metal seal has a relatively broad thermal strain which is 
apparently impervious to differences in thermal expan- 
sion. The metal surface can be soldered or brazed by 
conventional means and can even be welded if reason- 
able care is taken to provide a thick enough metal sur- 
face and sufficiently fast heating so that the Teflon itself 
is not heated above its critical temperature. In addition, 
there is no possibility of d-c plating since there are no 
metal ions present in the Teflon. 

A specific case where the advantages of a metal-sur- 
faced fluorocarbon were employed is the insulator 
shown in Fig. 3. It was designed for use in a miniature 
airborne radar power supply to bring out 15,000 volts at 
2 mc from a hermetically sealed container and had to 
be designed for service at altitudes up to 50,000 ft. It is 
believed that this combination of high voltage, high 
frequency and high-altitude performance was never ob- 
tained before in comparable size. In addition to the 
other advantages of Teflon previously mentioned, such 
as moisture and fungus resistance, Teflon is nongassing 
within its rated temperature range and consequently 
will not contaminate the atmosphere within hermetically 
sealed containers. 

Another example of the adaptability of the same ma- 
terial in quite different apparatus is the bellows-like 
expansion chamber shown in Fig. 4. Formerly the 
impossibility of obtaining a hermetic seal with Teflon 
ruled out such applications. Now the complete chemical 
inertness of Teflon, plus its resiliency and suitability 
for high-temperature operation, can be used to great 
advantage in many devices of this nature that require 
provision for expansion. Another example: In oil-con- 
taining components (such as airborne power transform- 
ers) flexible Teflon containers would be able to take up 
the expansion of the oil caused by changes in altitude 
and temperature. 

The transformer terminal shown in Fig. 5 also makes 
excellent use of the properties of the metal-surfaced 
fluorocarbons. The fact that the pins are enclosed in the 


(Continued on page 282) 





Dissipation factor 





Filler content, 


per cent 60cps 1000cps Imc 100mc 
25% Quartz 2.65 2.10 200 — 
25% Fiber glass 2.45 2.20 220 — 
12% Ceramic 5.55 4.20 2.55 2.60 





Source: U.S. Gasket Co., Fluorocarbon Products Div. 


Dielectric strength 





60cps 1000cps Ime 100me (volts/mil at 60cps) 
0.13 0.025 0.0004 —— 74 
0.010. 0.0012 <0.0002 -—— 110 
0.18 0.071 0.028 0.018 120 
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Load-compensated 
variable-speed drive 


for small*motors 


True servo system holds motor speed constant at low 
speeds regardless of load variations; constant voltage 


supplied to the amature is compensated for armature 
voltage drop with change in armature current. 


ARIABLE-SPEED control of d-c motors oper- 
ated indirectly from the 60 cycle line by electronic 

control means has had considerable development 
in recent years.* Recent emphasis has been on frac- 
tional and subfractional horsepower applications. Such 
variable-speed control may be achieved by simple finger- 
tip manipulation of a small control knob to change speed 
while in operation, or various automatic controls may 
be integrated into the system to accomplish automatic 
speed changes or corrections. 

Speed regulation of a shunt-wound d-c motor at a 
speed less than maximum is inherently poor, notwith- 
standing the inherently good regulation when connected 
across a constant-voltage source for full speed operation. 
Also, the starting torque is rather low. On the other 
hand, a series motor worked well below saturation of 
the core provides a torque nearly proportional to the 
square of the current, thus giving good starting and 
low-speed torque characteristics. 

Both the series and the shunt motor offer desired 
characteristics over opposite ends of the speed range 
desired for variable control. Electronic control systems 
may be designed to utilize either shunt or compound 
wound motors to provide excellent speed torque char- 
acteristics over the entire speed range. Cumulative com- 
pound-wound motors are used in larger Servospeed 
units because of somewhat better commutation than in 
the shunt units of similar rating. The subfractional 
models, however, utilize the shunt motor. All of these 
systems are designed to have a self-regulating effect 
for load change over wide limits. 

To vary motor speed in such electronic systems it is 
only necessary to vary the impressed d-c armature volt- 
age while maintaining a constant shunt field voltage of 
proper magnitude. A speed range of better than 20-to-1 
is easily achieved with torque constant at the value for 
rated motor speed. Output power is proportional to the 
speed at which operation is being maintained; for ex- 
ample, at half of base speed for a 1-hp motor, output 
is % hp. 

It is, of course, desired to maintain set speed constant 
for all variations in load torque. The percentage regula- 


* A bibliography of recent articles appearing in Erectr1caL MANuFac- 
TURING is included at the end of this article. 
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OSCAR E. CARLSON 


Servo-Tek Products Company 





tion achieved is designed to far exceed that of the inher- 
ent motor regulation for all the Servo-Tek full-wave 
systems. To achieve the maximum inherent regulation 
of the motor it is essential to have a low-impedance 
voltage source so the voltage applied to the armature 
circuit remains essentially constant over the current 
range occasioned by load variations on the motor. The 
low impedance is achieved by a basic thyratron rate 
servo employing the counter electro-motive force, or 
generated voltage, as a tachometric signal. 

Fig. 1 illustrates the basic circuit used in subfractional 
half-wave models of the “Servospeed” control. This cir- 
cuit with the motor armature load in the thyratron 
cathode tends to regulate the circuit voltage to hold 
the motor generated emf, rather than the applied motor 
voltage, at a constant value. This is true since the 
generated emf is that voltage bucking the d-c reference 
voltage just prior to tube conduction during the half- 
cycle non-conduction period. Speed regulation achieved 
is then torque compensating to a considerable degree. 

A typical miniature speed control system using such a 
circuit is shown in Fig. 2 with a special Servo-Tek d-c 
motor with a permanent-magnet field. Top power for 


60 cycle 





Fig. 1—With motor armature in the thyratron cathode 
lead this circuit tends to maintain a constant generated 
emf instead of a constant applied voltage. Resistance R 
is 7500 ohms for an 80-volt motor. 
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Fig. 2—Three sizes of control and motor equipment for the circuit shown in Fig. 1. At left, the 1/300-hp motor is only 


a little over 1 in. in diameter; the control only 4 in. high. The same type control as applied to a 1/10-hp drive, center, and 


a \-hp unit, right. 


this motor and system is 1/300 hp as limited by the 
thyratron tube employed. A similar circuit with larger 
thyratron, also illustrated in Fig. 2, can operate motors 
up to 1/10 hp on a 220-volt circuit, or 1/20 hp on 
110 volts. 

Referring again to the circuit in Fig. 1, during the 
non-conduction half-cycle the counter or back emf is pro- 
portional to the speed of armature rotation. The error 
signal, or difference between this and the reference or 
control voltage, appears between grid and cathode. 
Whenever the back emf drops to within a volt or so of 
the grid potential, the thyratron will conduct on the next 
positive swing of the plate voltage and cause slight 
motor acceleration. Conduction stops when the plate 
voltage drops below the cathode potential, and the gen- 


Fig. 3—Full-wave circuit for larger power output than 
obtainable with the simplified half-wave circuit of Fig. 1. 
Regulated adjustable-speed motor drives of %4-hp and 
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erated voltage is again a measure of armature speed. 

A small a-c error signal of proper phase is added at 
the grid to provide a control range of nearly 180 deg 
for wide range of motor speed control. This a-c rider 
voltage is also important in holding the voltage con- 
stant across the armature circuit at the lowest speed 
setting where no d-c reference voltage is in the circuit. 
At that lowest speed setting the tachometer effect of the 
armature bucks only the phase-shifted a-c to add up to 
instantaneous values which control the firing time of the 
thyratron in the positive plate voltage half cycle. A 
carefully selected magnitude of that voltage is phase 
shifted to the exact optimum performance point for 
each individual unit by a potentiometer with a screw 
driver adjustment. 


Fusetron 


oe 


aha 





larger can be supplied by the more complex equipment 
diagrammed here. Regulating voltage for load compensa- 
tion is obtained by the drop across the l-ohm resistor. 
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Fig. 4—How the regulating voltage is combined with a 
reference voltage (battery) to give the effect of a negative- 
resistance power source. 


The basic Servospeed circuit of Fig. 1 as employed 
in the units shown in Fig. 2 finds many industrial appli- 
cations, and may be expanded into the full-wave and 
more complex circuit of Fig. 3 for use in units of 4 hp 
and larger. 


This motor speed control is a servo system under the 
definition given in “Reference Data for Radio Engi- 
neers” published by Federal Telephone and Radio Cor- 
poration :* 

“A servo-system is a combination of elements for 
controlling a source of power. The output of the 
system or some function of the output is fed back to 
the input for comparison, and the difference between 
these quantities is used to control the power.” 


The load-speed characteristic achieved by the above 
feedback method is only a partial answer to optimum 
requirements, since at speeds above the very low con- 
trolled speeds, a constant armature voltage control 
proves insufficient. With the time constant of the grid 
circuit the signal is not precisely proportional to speed, 
but is instead an integrated value of applied and back 
emf. A means to compensate for the internal voltage 
drop in the armature may be employed, however. To 
maintain constant speed as torque increases, the applied 
armature voltage must increase to compensate for the 
voltage drop. This requires then not a zero impedance 
voltage supply, but rather a negative resistance power 
supply. In short, it is necessary that the applied arma- 
ture circuit voltage vary as a function of load torque. 


In either a shunt or low-percentage compounded 
motor the current that flows through the armature cir- 
cuit is nearly proportional to the load torque. Thus 
the compensation may be based on armature current 
instead of load torque. In the circuit of Fig. 3 a 
resistor is placed in series with the armature circuit and 
the voltage drop across the resistor thus increases di- 
rectly as the torque load. This d-c voltage is small in 
magnitude, about 1 per cent, so as not to dissipate too 
large a portion of the applied voltage from the rectifier 
circuit. 


The JR drop across that resistor is used in a cathode 
input circuit of a grounded-grid triode d-c amplifier 
Stage. The d-c reference voltage for the control system 
is obtained between the negative end of the d-c supply 
and the plate of this amplifier stage. Thus an increase 


_—. 


"See also “Proposed Terms for Feedback Control Systems,” in Exec- 
TRICAL MANUFACTURING, November 1951, p. 136.—Editor. 
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Fig. 5—Load-compensated variable-speed drive as applied 
to a textile inspection table made by Progressive Machine 
Co., Paterson, N. J. Potentiometer knob on control box 
at left adjusts speed to any value over a 20-to-l range. 
A tachometer generator provides the reference voltage. 





Fig. 6—Precisely held speed, adjustable over a wide 
range, is needed for this laboratory plastics printer 
made by Liberty Machine Co., Paterson, N. J. 


in load torque, and therefore in current through that 
resistor, makes the tube cathode more positive with 
respect to the grounded grid, causing less drop through 
the tube plate load resistor, and making any point on the 
control potentiometer more positive than for a lower 
torque value.* This increased magnitude of d-c control 
signal then advances the firing time of the thyratrons so 
as to maintain essentially constant motor speed as load 
torque changes. Action of the circuit is outlined in 
Fig. 4. 

Certain modifications and changes in these basic 
circuits open a large field of automatic motor speed 
control possibilities. Some of these have been described 

(Continued on page 298) 





* Patent granted. 


DESIGN TRENDS 


New developments and ideas selected 
and interpreted for design engineers 


D-C Motors 


Mechanical shock and mois- 
ture conditions call for sturdy 
construction and _ fibrous 
glass insulation. 


JOHN M. POKELSEK 
The Reliance Electric & Engineering Co. 


Cleveland 


NDERGROUND coal mining 
operations are undertaken in 
conditions of extreme dampness. Ex- 
plosive atmospheres are frequently 
encountered and space is at a pre- 
mium because of low seam heights. 
Totally enclosed nonventilated mo- 
tors with their reduced rate of heat 
dissipation is a hurdle that the mo- 
tor designer must overcome in order 
to obtain the greatest horsepower in 
the smallest possible space. Name- 
plate ratings are typically for 1 hr 
duty with 75 C rise. Loads vary 
widely on mining machines and a 
mine motor must be applied so that 
the rms horsepower requirements of 
the load are close to the nominal] 
rating of the motor. 
For explosion-proof construction of 


Fig. 1—Front bracket is are welded to 
the rolled steel frame to eliminate 
flame passage through pilot fit. 
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d-c motors the Bureau of Mines rec 
ommends minimum standards for 
flame paths such as bracket fits, paths 
along the shaft and handhole cover 
fits. Fig. 1 shows how welding the 
cast steel front-end bracket integral 
with the motor frame eliminates the 
front-end bracket fit. Elimination of 
this fit also permits projection of the 
field coils into the bracket permitting 
the use of more active material for 
a given length of motor. 

Physical strength is a necessity in 
mine motors. By the use of rolled 
steel of heavy cross section for the 
frame and cast steel or malleable iron 
for the end brackets it is possible to 
minimize motor damage caused by 
physical contact. Handhole covers are 
screwed into the front end bracket 
for explosion-proof reasons. To keep 
the handhole cover threads from cor- 
roding and seizing, they are made of 
permanent molded aluminum alloys. 

Brush rigging is designed to be as 
rigid as possible, Fig. 2. Steel or mal- 
leable iron rockers with precision ma- 
chined fits insure proper brush spac- 
ing. Brush studs are made of steel and 
insulated with molded polyester res- 
ins reinforced with fibrous glass. A 
serrated fit is machined on the brush 
stud and on the brush holder so that 
the two form a shock-proof joint when 
bolted together. For corrosion resist- 
ance, brush holders are made of cast 
or permanent molded bronze, brush 
holder springs of stainless steel. 

For maximum insulation life, it is 
essential that foreign matter such as 
dirt and grease be kept out of the mo- 
tor. Use of double-shielded bearings 
reduces the possibility of the entrance 
of foreign matter through the bearing 
housings. When the motor is mounted 
directly on a gear case, the addition 
of an oil seal behind the back end 
bearing prevents oil seepage into the 
motor. Oil seals such as used on stand- 


Developed for Mining Service 


Fig. 2—Rigid brush frame for d-c 


mine motor. 


ard gearmotor applications have 
proved satisfactory for mine service. 

Other mechanical features designed 
to prolong motor life are the fasten- 
ing of intercoils rigidly in place with 
end clips welded to the interpole 
(Fig. 1.); holding of main coils se- 
curely through the use of spring coil- 
tighteners, and connection of arma- 
ture leads to commutator risers with 
high temperature solder. Operation of 
commutators at temperatures higher 
than normally encountered is permit- 
ted through the use of silver-bearing 
copper for commutator segments be- 
cause of its comparatively high an- 
nealing temperature. 

Since high peak loads are common, 
it is necessary that good commutation 
characteristics be designed into a 
mine motor. Non-injurious sparking at 
several times nominal rated load is 
the goal. To accomplish this, the mo- 
tor is designed for low armature re- 
action and high stability through the 
use of a minimum number of arma- 
ture conductors. In order to keep the 
armature slot size within reason, it 
is necessary to operate at armature 
densities well above those encoun- 
tered in standard motor designs. Core 
loss in the armature becomes critical 
and necessitates the use of low-loss 
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Climate-Survey System 


silicon steel for laminations. 

Flashing at the commutator under 
rapidly changing load conditions is 
another cause of short motor life. 
Speed of response of the interpole 
magnetic circuit is greatly increased 
through the use of laminated pole 
pieces and non-magnetic shims. This 
type of construction, together with 
the use of increased creepage dis- 
tances at the commutator, reduces to 
a minimum the tendency to flashing 
under extreme transient conditions. 

The commutation problem is more 
acute in the 500-volt designs because 
of the high bar-to-bar voltages. Be- 
sides proportioning the magnetic cir- 
cuit for best commutation, it is neces- 
sary to provide a maximum number 
of commutator bars to minimize bar- 
to-bar voltage, resulting in large di- 
ameter commutators. This problem is 
more acute in the smaller diameter 
machines since the maximum comu- 
tator diameter is limited by the di- 
ameter of the armature itself. 

High stability at high loads is also 
obtained through the use of field 
frames of greater cross-sectional area 
than normal. Lowering frame densi- 
ties at peak loads minimizes satura- 
tion effects and provides a relatively 
strong main field for stiffness against 
the distortion of armature reaction at 
the higher loads. 

A high percentage of mine motor 
failures are caused by insulation de- 
tericration resulting from the pres- 
ence of foreign material such as dirt, 
oil and grease, and carbon dust from 
the brushes. Excessive heating and 
water absorption also shorten insula- 
tion life. Hence, only the finest of 
Class B insulating materials are used. 
Extensive use is made of fibrous glass 
insulated wire, glass-mica-glass tape, 
fibrous glass laminates. These and 
molded polyester resins with reinforc- 
ing fibrous glass have high heat and 
arc resistance, are high in impact and 
flexural strength, and are low in water 
absorption. Use of glass laminated 
slot wedges in armatures has elimi- 
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Control for Electrostatic Precipitators 
Welded Bearing Housing and Pedestal 
Wherever There Is Business There Is Scrap 
Surge Suppressor Lengthens Contact Life 





Saving Copper 


And many other new ideas and developments of interest. 


nated the necessity for core banding 
and concurrent eddy current loss. 
Molded parts for armature coil head 
supports and brush stud insulation 
have also been used successfully. 

A carefully selected varnish treat- 
ment is essential for the fullest util- 


Load-Sensitive A-C Crane Control 


Watertight Connectors for Automotive Ordnance 
Corrosion in Acetate-Filled Coils 
Principles of Automatic Production 


Acoustical Terminology Coordinated 


ization of Class B material. A varnish 
must be used that will penetrate the 
windings completely to drive out air 
and fill in voids. It must build up a 
hard protective film and it must bond 
wires and adjacent material into a 
solid mass. Synthetic polymerizing 





Precise records of wind speed and direction at low velocities are made 
by this self-contained battery-powered instrument developed by Beck- 
man & Whitley, Inc., San Carlos, Cal. 


Climate-Survey System 


combine in this new and self-contained Beckman & Whitley system to 


D RAG-FREE anemometer characteristics and electronic data techniques 


provide accurate recordings of wind direction and wind speeds from a threshold 
below one mile per hour to 30 mph. The unit is energized by its own battery 
supply and weighs only 100 pounds with batteries. Speed and direction 
records are made on separate standard pen-type milliammeters which are 
not supplied as part of the standard system. Two anemometer speed-ranges 
are provided: 0 to 10 and 0 to 30 mph. A unique keep-alive output circuit 
improves pen response for optimum tracing precision. To meet’ requirements 
for climatic studies the equipment is portable and free from critical adjust- 
ments; all moving parts are sealed and permanently lubricated. 

Applications include airport, agricultural, and smog surveys; riverflood 
forecasting; rocket and guided-missile research; and investigations of the 
light winds which have major influence on the build-up of effluents from 
smokestacks and other sources of industrial atmospheric contamination. O O 0 
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varnishes have been developed that 
most nearly satisfy these require- 


ments. Good penetration and buildup 
may be accomplished by preheating 
the winding or coil to drive out all 
moisture prior to dipping. Draining 
followed by baking under conditions 
of carefully controlled temperatures 
to drive off volatile material results 


Automatically maintains volt- 
age just under spark-over 
value. 


H. V. NELSON 
Industrial Engineering Divisions 
General Electric Company 


UCCESSFUL operation of an in- 
S dustrial electrostatic precipitator 
is contingent upon sustaining an elec- 
trostatic field of high intensity be- 
tween two electrodes. For maximum 
efficiency it is desirable to operate at 
a voltage just under spark-over poten- 
tial, but under changing operating 
conditions sparking will occur. It is 
necessary therefore to provide control 
to perform the dual function of main- 
taining the voltage just under the 
spark-over value as operating condi- 
tions change while also limiting and 
extinguishing such sparks as occur. 

To provide these functions, a con- 
stant-current control known as a 
monocyclic network has recently been 
developed. Tests indicate this control 
will permit operation at a higher volt- 
age without excessive sparking. An in- 
crease in precipitator efficiency there- 
fore can be expected. ; 

The single-phase network includes 
four reactive components, two capaci- 
tors and two reactors all of equal 
reactance, electrically connected into 
a square, with the capacitors and 
reactors located on opposite sides. The 
input is connected to one diagonal and 
the output to the other. As shown in 
Fig. 1, the network is connected in 
series with the primary of the high- 
voltage rectifier transformer for the 
electrostatic precipitator. 

Characteristics of this network are 
such that the output current is a func- 
tion only of input voltage and the 
reactance of the components in the 
network. Hence, steady state output 
current is independent of load char- 
acteristics. The value of output cur- 
rent is equal to the ratio of input volt- 
age to the reactance of the network 
components. Output voltage varies di- 
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in a cured coil that has excellent build 
up and fill. Additional dipping and 
baking produces a tough glossy hard 
protective coating against moisture 
and dirt. Further spraying with or- 
ange colored air-drying varnish pro- 
vides the coil with a final coat that is 
tough, adherent, and resistant to oil, 
acid and water. The orange color has 
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some value in that it makes dirt vis- 
ible when the motor is dismantled for 
overhaul. ood 


Condensed from an informal Confer- 
ence Paper presented by the author at 
the AIEE Fall General Meeting at 
Cleveland, Oct. 22-26, 1951. 
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Fig. 1—Monocyclic network as applied to control power supply for an 


electrostatic precipitator. 


rectly with load impedance, thus 
maintaining the output current con- 
stant. It is also of interest to note that 
the network reverses the power factor 
of the load. For example, if the load 
power factor is lagging, the input to 
the network will be leading by the 
same amount. The network also acts 
as a voltage transformer, transform- 
ing the input voltage in the ratio of 
load impedance to the reactance of 
the network components. 

The vector diagrams of Fig. 2 in- 
dicate the phase and magnitude 
changes that occur with a change in 
load impedance. It is assumed _ that 
the load is purely resistive and that it 
is reduced in Fig. 2b from that of 
ig. 2a. Input voltage forms one diag- 
onal of the voltage square and the 
output voltage forms the other diag- 
onal. This is also true for the current 
triangle. For the case illustrated in 
Fig. 2a the load resistance is equal to 
the reactance of the network com- 
ponents. 

As the load impedance changes, the 
voltage triangle collapses so that the 
output voltage diagonal is of such a 
value as to maintain the same value of 
current in the reduced load. The input 
current is reduced in the same propor- 
tion to maintain the input power equal 
to the output power. 

Since the network components are 
energy-storage components they cause 
little loss in the circuit. As sparking 
occurs in the precipitator, the output 
voltage of the network collapses rap- 





idly to maintain the current at a 
constant value. The drop in voltage is 
sufficiently rapid to extinguish the arc 
and restore normal operation in the 
same cycle. The instantaneous in- 
crease in current is limited to ap- 
proximately 15 to 20 per cent of the 
current value at the time of the 
spark. The network also compensates 
for any drift which might occur in 
precipitator characteristics. If the ef- 
fective resistance of the precipitator 
should increase, the output voltage is 
increased to maintain the same degree 
of ionization. If the effective resistance 
of the precipitator decreases, the volt- 
age decreases proportionally again to 
maintain the same degree of ioniza- 
tion. This automatic adjustment of 
voltage maintains the operating point 
just under the spark-over valve re- 
gardless of changes in operating con- 
ditions. ooo 


(bh) 





Fig. 2—Voltage and current vec- 
tor diagrams, showing effect of 
load impedance change on output 
voltage and input current. 
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Performance was improved 
and costs reduced by chang- 
ing to welded design. 


ONVERSION to are welding in 
C the design of sleeve bearing 
pedestal housings has resulted in an 
improved product giving much better 
operating performance. A _ shorter 
bearing can be used and the cost of 
the welded units is approximately 
4 per cent less than cast-iron design. 
These findings were reported by 
Harold O. Koons, mechanical engi- 
neer for The Electric Products Com- 
pany, Cleveland, in an  award- 
winning paper submitted to The 
James F. Lincoln Arc Welding Foun- 
dation. 

Pedestal-type housings are used to 
support bearings and journals on ro- 
tating electrical equipment, such as 
generators, plating equipment, battery 
chargers and compressor motors. Fre- 
quently, bearings of this type are 
found with a ratio of bearing length 
to journal diameter of 3:1 to 1-%4:1. 
In some designs by using a bearing 
alloy designed for higher pressure, a 
shorter bearing and pedestal housing 
can be used, thereby reducing the 
cost of the assembled unit. In de- 
veloping pedestal housings to accom- 
plish these ends, cost reductions are 
realized by using steel weldments. 

The design of a bearing-pedestal 
housing must include two basic re- 
quirements: strength and rigidity to 
support the bearing and journal and 
keep the shafting in line; and proper 
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Fig. 1—(Left) Cast iron bearing housing for generators. Fig. 2 (Center)—Details of welded steel construction. Fig. 3 
(Right)—Welded steel pedestal with cantilever supports for mounting exciters. 


Welded Bearing Housing and Pedestal 


enclosure to exclude foreign matter. 
Additional features should include 
provisions for bearing removal with 
journal in place, accomplished by 
using a two-piece bearing, split on 
the centerline. Oil level indicators, 
bearing temperature devices and in- 
spection holes must also be con- 
sidered. 

Fig. 1 illustrates the original cast 
iron design for a generator applica- 
tion with a bearing ratio of 2-%:1, 
while Figs. 2 and 3 show the con- 
struction of the steel weldment of the 
pedestal housing having a_ bearing 
ratio of 1:1. In the welded design it 





was found desirable to make a sepa- 
rate bearing housing to accommodate 
various height requirements. This 
makes for easier machining on smaller 
equipment. 

The lower bearing housing consists 
of two trapezoidal end plates to which 
is welded a formed U-section. This 
provides the oil chamber which en- 
closes the bearing, oil rings and jour- 
nal. Two cross members are welded 
into the U-section near the center to 
carry the weight of the journal. Side 
bars are welded at the lip of the 
U-section and at the bottom of the 
assembly for bolting to the cover and 


Wherever there is business 
there is scrap 


Normal sources of scrap are not producing enough to keep the 
accelerated defense program supplied. For lack of steel scrap fur- 
naces are today being closed down. 

Scrap normally is not a responsibility assumed by the Engineer- 
ing Department, but today’s acute need makes it so—at least for 
scrap being stored or held in the form of obsolete tools and fixtures, 
experimental models, test stands no longer being used, and old 
equipment that has outlived its usefulness. 

Why not assign someone to investigate the scrap situation in 
your own department? Some young engineer might find it a 
challenging experience. And he might find a lot more scrap than 


you expected. 


A ton of scrap today means four more tons of steel. 
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pedestal base. All chamber welds are 
oil tight. For mounting the rocker 
ring, two heavy bars are welded ver- 
tically to one end of the housing, one 
on each side of the shaft centerline. 
The housing also has a turned face on 
which a corresponding face on the 
journal rests. This face is narrow and 
adds a self-aligning feature to the 
design. 

The pedestal cover weldment con- 
sists of two rectangular end plates 
welded to form a U-section. Near the 
center of the section, two plates are 
welded to form a seat for the bearing 


and between them is welded a re- 
cessed block into which is drilled a 
hole to engage a lock pin in the bear- 
ing sleeve. Heavier sections are 
welded on the side for bolting the 
cover to the bearing housing. 

The lower part, or pedestal housing 
base, is a spacer section designed to 
bring the bearing housing to proper 
height. It is wider at the bottom to 
give stability and resist side pull on 
the bearing housing. The pedestal 
base consists of-a main vertical plate 
shaped like a ‘trapezoid. Feet are 
welded at right angles to the plate, 


Surge Suppressor Lengthens 


Two selenium cells, mounted 
back to back, protect relay 
contacts against sparking 
when both opening and clos- 


ing. 


‘ surge suppressor that 
will increase the life of unpro- 
tected contacts used in electromag- 
netic devices by at least 100 times 
has been developed jointly by Federal 
Telecommunication Laboratories, Inc., 
Nutley, N. J., and Federal Telephone 
and Radio Corporation, Clifton, N. J., 
both associates of the International 
Telephone and Telegraph Corporation. 
The development, which is a result of 
more than 10 years’ work with the 
selenium rectifier, may be applied to 
relays, contactors, clutch magnets and 
solenoids. By limiting the self-in- 


duced voltage in these devices, the 
suppressor increases the life of the 
preventing breakdown of 


coil by 





Lacan 


Fig. 1—(Top)—Conventional use of 
half-wave selenium rectifier as surge 
suppressor to protect relay contacts. 
Fig. 2—(Bottom)—New suppressor 
using two cells mounted back to back. 


118 


wire insulation at surge voltages. In 
addition, sparking at the contacts is 
eliminated or greatly reduced. 

For most telephone relays, the sup- 
pressor is small enough to be hung 
across the relay terminals. Sup- 
pressors for larger relays may be 
conveniently mounted near the relays 
in telephone equipment and com- 
puting machines where long contact 
life is important for economy and 
reliability of service. 

Half-wave selenium rectifiers have 
been used to provide contact protec- 
tion in d-c circuits by shunting the 
solenoid coil, Fig. 1. The rectifier 
blocks the flow of current from the 
battery when the coil is energized 
but offers a low resistance to the re- 
verse, induced current when the cir- 
cuit is broken. 

The new type of voltage suppressor 
employs two or more selenium cells 
mounted back to back, Fig. 2. Here 
advantage is taken of the rapidly de- 
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Fig. 3—Voltage characteristics of typi- 
cal selenium cell. 


and vertical stiffeners are welded to 
the feet and to the plate. Bolting 
holes in the feet are predrilled for 
ease in jigging. 

Some pedestal bases carry mount- 
ings for exciters, consisting of two 
heavy angles welded perpendicular to 
the main plate. Pads are welded to 
the top and ends of these angles to 
allow for finishing and give stiffness 
to the weldment. Careful welding of 
the angle to main plate is essential, as 
exciter weights may be as high as 
1500 Ib. Fig. 3 shows the details of 
this design. ooo 


Contact Life 


Characteristics of Various 
Methods of Spark Supression 


Release | 

Type of | time | 
component | milli- 

| seconds | 


Conventional 
rectifier 
Back-to-back 
surge suppressor 
Varistor 12.8 131 
0.5 mf + 510 W 10.9 160 
0.1 mf + 510 W 7.6 250 
Unprotected 7.6 617 


Peak 


volts 


10.5 160 


Relay coil used had 1650 watts resistance 
and an inductance of 3.45 henries. Cir- 
cuit potential 48 volts. 





creasing resistance of the selenium 
cells with increasing reverse voltage, 
as shown in Fig. 3. At 10 volts, the 
reverse resistance is seen to be ap- 
proximately 30,000 times greater than 
the reverse resistance at 80 volts. 
When connected across an inductive 
component, such as a relay coil, as in 
Fig. 2, rectifier 1 blocks the current 
from the battery while rectifier 2 
effectively limits the self-induced volt- 
age rise across the coil when the cur- 
rent is interrupted. Because the stored 
energy in the coil is dissipated in the 
resistance of the selenium cells and 
the coil, the r-f interference is mini- 
mized since there is no oscillatory 
discharge as may occur with the use 
of capacitor and resistor cornbinations. 

In applications where a suppressor 
is effectively across the power source 
for relatively long periods of time, 
the energy drain may be of impor- 
tance. The selenium voltage surge 
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SGLAS SILICONE 


Electrical Insulating Tubing and Sleeving 


MEETS MIL-I-3190 CLASS ‘H” SPECIFICATIONS 


A combination of Varglas Sleeving made with continuous 











filament glass yarns and Silicone High Temperature Resin. 
Varglas Silicone is the only Class ““H” insulation with these 


features: 


FLEXIBLE from 500° to —85° F in some grades. 

RESISTANT to flame, moisture and fungus, abrasion, 
acids, mild alkalies. 

DIELECTRIC PROTECTION up to 7,000 volts depend- 
ing on grade. 

AVAILABLE IN 10 COLORS, where required at no 


extra cost. t * 
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In addition to our regular line of : pos 
Silicone sleeving and tubing, 2 
we also make Varglas Silicone 
treated tying cord and lead wire. 


ime VARFLEX Sales (o., Yue. 


309 N. Jay St., Rome, N. Y. 
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suppressor takes practically no cur- 
rent as its reverse resistance to the 
supply voltage is high. 

The table gives the comparative 
release time and peak volts obtained 
with various methods of spark sup- 
pression. The effect on release time 
when the voltage surge suppressor is 
connected across fast operating relay 
coils is small, approximately the same 
as the optimum  capacitor-resistor 
combination. When a half-wave recti- 
fier is connected in the conventional 
manner as in Fig. 1, the self-induced 
voltage rise is minimized but the re- 
lease time is excessive for many appli- 
cations. While the varistor shows 


Load-Sensitive A-C Crane 


Extra-slow creeping speeds 
and inherent decrease in 
speed with increased load ob- 
tained with reactor control. 


W. R. WICKERHAM 
Motor Control Engineering 


Westinghouse Electric Corporation 


ACK of good slow-speed per- 

formance, particularly in the 
lowering direction, is the principal 
drawback of most a-c crane hoists. 
Hence this was the main objective in 
developing a precison a-c crane con- 
trol that would be able to handle 
light as well as heavy loads at slow 
speeds. By means of a load-measuring 
device, most of the upward pull of 
the motor for both hoisting and lower- 
ing is in direct response to the weight 
on the hook. The heavier the load, 
the slower the speed. Speed is also 
used to adjust the motor torque. 

The load detector, Fig. 1, is a 
mechanism that causes a lever to de- 
flect in proportion to the load and 
rotates the shaft of an inductor which 
produces corresponding electric cur- 
rent to control the excitation of the 
driving motor. The lever arm has a 
hub on one end, on which the rope 
equalizer sheave is mounted eccen- 
trically. Any load on the hook causes 
the lever arm to rotate clockwise. 
This rotation is restrained by a bias 
spring and usually does not exceed 
2 or 3 deg. The rotor of the inductor 
moves less than 45 deg. 

In addition to load intelligence 
supplied by the detector, a limited 
speed intelligence is supplied by a 
pilot generator driven by hoist motor. 
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similar characteristics of protection, it 
draws several times the current of the 
selenium suppressor, representing an 
appreciable power drain where a 
large number of relays are involved. 
The two rectifiers are assembled 
as a single unit. For use with most 
telephone relays and clutch magnets, 
they are enclosed in tubes % in. long 
by %8 in. in diameter. For use with 
120-volt d-c 500-ma coils, the dimen- 
sions are 1 in. long by % in. in diam- 
eter. They are self supporting and 
can be easily soldered to the coil 
terminals. They are available in her- 
metically sealed containers shown in 
Fig. 4 for high humidity and military 


In the so-called Load-o-Matic sys- 
tem, speed of the driving motor is 
controlled by varying the torque 
developed by the motor. This is 
accomplished by applying variable 
unbalanced voltage to the stator 
windings obtained from a “duplex, 
interconnected three-phase” source. 
In Fig. 2 the conventional vectors of 
a three-phase system in which the 
rotation is clockwise, L1 to L2 to L3, 
are shown at the right. The primary 
and secondary of a transformer can 
be connected so as to set up a fourth 
phase L4. In relation to L] and L3 
this fourth phase forms, in effect, 


Fig. 1 — Essential 
parts of the crane 
load detector show- 
ing the special equal- 
sheave of the 
trolley structure. 
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Fig. 4—(Top)—Hermetically sealed 
Federal voltage surge suppressor for 
point protection in inductive circuits 
up to 22 volts d-c or 26 volts a-c and 
250 ma. (Bottom)—Surge suppressor 
in industrial housing rated for point 
protection at 132 volts d-c, 500 ma. 


applications requiring maximum reli- 
“ye rm 
ability. oOoO0 


Control 


another three-phase system. The vec- 
tor rotation is again clockwise, but 
in the sequence, L1, L3, L4 or op- 
posite to the conventional rotation. 

If the motor terminals are con- 
nected to L1, L2, and L3 respectively, 
the terminal voltage sequence is TI, 
T3, T2. With this sequence, the driv- 
ing motor tends to run in the hoist 
direction. If terminal T2 is removed 
from L2 and connected to L4, the 
terminal voltage sequence of the mo- 
tor is reversed. 

When lowering or hoisting at re- 
duced speed, motor terminal T2 is 
connected between two saturable re- 
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Fig. 2—Three-phase 
network system cre- 
ated by the addition 
of the transformer 
causes the motor to 
rotate in the lower- 
ing direction. Nor- 
mal three-phase vec- 
tors for hoisting are 
at right. 
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GUARDIAN GUIDE THE WAY! 
- 

eS C2 
Safe, smooth, night flying of military and commercial aircraft 
depends largely upon efficient traffic control. Aircraft landing lights, 
radar and communications systems usually employ Guardian Relays 
for split-second response, unfailing operation and a minimum of 
maintenance. Again on the ground, Guardian Relays in automatic 
signal systems guide motor car and rail traffic with a speed and 
accuracy far beyond the limitations of human eyes and hands. 
Guardian Relays control many more applications, aship and ashore, 
either open type or HERMETICALLY SEALED to withstand 
dust, gun blast heat, fog, fungi, salt air, stratosphere cold, even 
concussion and bursting shells. From simple circuits to the 
complexities of Time Delay —Timing—Counting— Multiple 
Credit—Add and Subtract or Sequence operations— 
Guardian can solve your control problem... FAST! 
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actors in series from L2 to L4, Fig. 
3. By varying the excitation to these 
two reactors, the unbalance in the 
voltage applied to the primary of the 
motor is changed. This shifts the 
vector position of motor terminal T2 
along the locus between L2 and L4, 
thus changing the direction and 
amount of torque developed. As the 
unbalance is increased, the rotating 
magnetic field of the motor becomes, 
in effect, elliptical and the net torque 
therefore becomes less. 

With no load on the hook and 
with the motor at rest, the unbalance 
might be 120 per cent. If lowering 
speed or the load on the hook is 
increased, the unbalance decreases. 
This is accomplished by arranging 
the electrical signals from the pilot 
generator and load detector to in- 
crease the excitation of the motor. 
As excitation increases, the vector 
position of terminal T2 moves away 
from L4 toward L2, and the down 
torque of the motor decays to zero, 
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L4 Bias Reactor 


L3 


then reverses and increases in the 
hoisting direction. 

The three sources of main reactor 
excitation—the pilot generator, the load 
inductor, and the vernier control—are 
connected in series as shown in Fig. 
4, (This can be seen by tracing the 
circuit, starting at motor terminal T2, 
through the bias reactor, through 
points 4, 5, 2, 3, 40, 92, 91, then back 
to T2.) At the instant the drum switch 


Jo three- 
hase line 


Circuit 
breakers 
XN 


Circuit) ) ) 


breakers 


foot-operated 
vernier switch 


Transformer [& 
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JOL 


f 


Trolley collectors 
and conductors 
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Fig. 4—Circuit diagram for Load-o-Matic semi-magnetic 
a-c crane controller. To trace control circuits follow arrows. 






Fig. 3—By connect- 
ing one motor ter- 
minal between two 
reactors, torque can 
be controlled to give 
any desired hoisting 
or lowering speed by 
changing the excita- 
tion to the reactors. 


is moved to the first point lower, 
contactors 1H, 1BR, and 1DB close. 
No excitation voltage is produced at 
any of the three sources, the unbal- 
ance is 120 per cent, but as the motor 
accelerates in the lowering direction, 
voltage from the pilot generator in- 
creases excitation, reducing the unbal- 
ance, the amount depending upon the 
load upon the hook. 

With the drum switch on the 
second lowering point, contact CS4 
opens to insert resistor RP into the 
shunt field circuit of the pilot gener- 
ator, reducing its effect. The speed, 
therefore, must rise higher to produce 
the stabilizing excitation for various 
loads. For succeeding lowering points 
of the drum switch, contacts CS5, 
CS6 and CS7 open to insert increas- 
ing amounts of resistance in series 
with the main reactor excitation cir- 
cuit. This resistance weakens the ef- 
fect of both the load inductor and 
the pilot generator. The speed signal 
required to obtain the stabilizing 
speed must be proportionately greater. 


When the drum switch is moved 
to the first point in the hoisting direc- 
tion, contact 3CR immediately closes 
to excite the main reactor and reduce 
the unbalance, producing acceleration 
in the hoisting direction. The pilot 
generator voltage opposes the drum 
switch excitation, and as the speed 
increases, the net excitation to the 
reactors decreases and unbalance in- 
creases. 


For the second controller point, 
hoisting, the shunt field winding of 
the pilot machine is weakened so 
that the speed must riser higher to 
stabilize the load and motor torques, 


‘Succeeding points provide for accel- 


eration by the removal of reactors 
from the motor primary circuit and 
resistance from the secondary circuit. 


The load detector and the pilot 
generator make possible features not 
usually available on a-c cranes. For 
the semi-magnetic control shown in 
Fig. 4, extreme slow-speed maneuver- 
ing is provided by pressure on a foot- 
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RICHARDSON is molding it from a NEW Corrosion-Resistant Plastic 


—developed in the RICHARDSON LABORATORIES 


@ Sparkler Manufacturing Company, Mundelein, Illinois, faced a tough 
material problem in designing this 33-inch filter plate weighing 24 pounds 
for their filtering unit. The filter plate had to withstand the corrosive action 
of a variety of hot solutions — ranging from weak to strong acids and alka- 
lies. Furthermore, the material had to be strong and non-sagging, with good 
dimensional stability. 

Richardson plastics engineers were called in to help because of their wide 
experience in material development and part design, and because Richardson 
molding facilities are unmatched in the industry. Richardson developed a 
new corrosion and heat-resisting plastics material for the job, and precision- 
molded the part to Sparkler’s exact requirements. 


Write for illustrated INSUROK Folder 


The RICHARDSON COMPANY 


FOUNDED 1858— LOCKLAND, OHIO 
2799 Lake St., Melrose Park, Illinois (Chicago District) 
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Consult Richardson 


on Your Special 
Plastics Jobs 


The Sparkler application 
is typical of hundreds in 
which Richardson engineers 


have solved difficult plastics 
problems for industry. The 
Richardson Company’s 
unique 4-point plastics serv- 
ice—Materials Development, 
Engineering, Molding, and 
Laminating — are available 
for your benefit. 
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operated vernier switch. With the 
switch on position 1, the lowering 
speed of the load can be reduced to 
any value down to zero. On the first 
two points of the controller, when 
hoisting or lowering, speed decreases 
as the load increases. This makes pos- 
sible safer and more precise handling 
of heavy loads. 

The load detector can be used 
either as a warning device when there 
is an overload on the crane, or to 
limit the load that can be lifted to 
a safe value, or both. Since the me- 
chanical part of the load detector 
deflects in proportion to load, a limit 
switch can be arranged to operate 
a visual or audio signal at maximum 
load or to stop the crane. The load 
detector will also act as a back-up to 
the “Up” limit switch since the cables 
tighten and depress the load detector 
arm when the hook is raised to the 
maximum height. 

In case of power failure or other 
emergency, dynamic braking is pro- 
vided. This is accomplished by select- 
ing the size of the pilot generator to 
give it an intermittent rating 3 to 5 
per cent of the hoist motor. The 
generator armature is connected across 
two motor terminals through a series 
field and blocking rectifier. If the 
hoist is lowering, the d-c machine 


Amphibious landings neces- 
sitate waterproof wiring har- 
ness to keep ignition system 


and electronic apparatus 
functioning. 
Alan Aune 


Burndy Engineering Company Inc. 


ECHANIZED automotive ord- 
nance equipment like tanks, 
jeeps and army trucks are expected 
to roll out of LST’s into several feet 


of surf or to ford streams without’ 


faltering. Keeping ignition, lights, ra- 
dio and other electronic apparatus 
going is primarily a problem in de- 
signing watertight connectors for the 
harnesses since cable insulation capa- 
ble of withstanding prolonged soak- 
ing has been available for automotive 
use for some years. 

Traditionally automotive practice 
has been to solder connectors at junc- 
tions, taps and terminals, using tape 
and braid for insulating tap leads, 
but this is inadequate for amphibious 
requirements. Soldering No. 1/0 or 
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builds up as a series generator to 
excite the motor primary as for or- 
dinary d-c dynamic braking. If the 
motion is hoisting, the rectifier pre- 
vents demagnetization of the d-c 
machine while the motion continues 
and assures build up when the motor 
is overhauled. 

The inductor originates most of the 
d-c excitation for the Load-o-Matic 
system. If this excitation is lost, a 
contact on a series current-type relay 





(6CR in Fig. 4) opens to cut off the 
power, set the holding brakes and 
apply dynamic braking. However, the 
relay contact closes to allow normal 
operation only when the load is heavy 
enough to cause overspeeding. For 
light loads, the relay contact is by- 
passed by a light-load contact (LS2) 
on the load inductor. The light-load 
contact opens when the load is great 


enough to insure operation of relay 
6CR. ooo 


Saving Copper 


REATER current-carrying capacity of asbestos-insulated wire offers 
(Ss savings of 50 to 60 per cent in comparison with the weight of copper 
required for rubber-covered wire. Since higher safe operating temperatures 
are permitted, conductors whose size is determined by allowable current ratings 
can be made much smaller. As pointed out in a leaflet prepared by Rockbestos 
Products Corp., New Haven, Conn., a 30 amp load requires a No. 10 AWG Type 


RH cable, whereas a No. 14 is permitted with an asbestos cable. Or on a 
315 amp load, type R cable must be 500 MCM while a 250 MCM asbestos 


cable will safely carry the load. 


Along with reduction in copper use, the smaller asbestos cable also requires 
smaller, lower cost fittings and lugs, and usually saves about a third of the 
manhours to install. Of course where voltage drop or power losses, rather than 
allowable temperature rise, are controlling factors the potential savings 


are reduced. 


Watertight Connectors for Automotive Ordnance 


No. 2 AWG flexible cable, for in- 
stance, is not only costly and unde- 
pendable as a joint under the new 
specifications, but unfitted for the 
added requirement of underwater 
reliability. 

The requirements for electrical con- 
nectors and terminals are: Absolute 
service dependability under severest 
operating conditions; ability to water- 
seal a harness as well as ensure sound 
mechanical and electrical junctions; 
minimum size and weight; low in- 
stalled cost, and adaptability to mass 
production techniques. 

Many solutions and many connec- 
tors were tested before the answer 
was finally found in the use of spe- 
cially engineered Hydent solderless 
connectors. The connector is a heavy- 
walled unit formed from electrical 
grade copper tubing. Mechanically 
and electrically the connector is su- 
perior to an equivalent length of the 
wire it connects. In addition, because 
of the one-piece design, corrosion 
resistance is greater than in any other 
form of connection. The longitudinal 
indent produces the maximum amount 
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of metal flow from a minimum ap- 
plied force. 

Tests have shown that in a cor- 
rectly engineered solderless connec- 
tion there is a direct correlation 
between electrical conductivity and 
mechanical strength (or pull-out). 
With the Hydent tooling, maximum 
pull-out is obtained over a wide range 
of tolerance. Test results far in excess 
of military requirements are obtained, 
allowing relatively untrained person- 
nel to mass produce harnesses capable 
of meeting the exacting military per- 
formance standards. 

Mechanically and electrically, the 
solderless connections fulfilled all 
basic requirements. Waterproofing 
called for a further step—adaptation of 
a connection developed for the Navy 
during World War II. Fundamentally, 
the latter consists of a solderless con- 
nector with an extended shroud fitting 
over the cable insulation. The connec- 
tor is longitudinally indented over the 
stripped wire to form the electrical 
connection, while the same die com- 
presses the shroud circumferentially 
to form a watertight union with the 
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Save Genie 


with ready-to-use (Ihmanco} 


INSULATION PARTS 


Time-per-assembly drops to record lows when Inmanco 
Insulation Parts are specified for electrical and electronic 
equipment, because Inmanco parts are fabricated 
with precision. They slip into place easily and snugly 


. no time wasted in struggling to fit inexact parts. 


By manufacturing insulation parts with specialized 
high speed equipment on a production line basis, In- 
manco produces fabricated parts with maximum econo- 
my. Designs are reproduced exactly by shearing, sawing, 
slitting, die cutting, creasing, forming, cuffing, or rotary 
cut molding. 


You can be sure of the specific protection you need, 





too . . . because Inmanco parts are fabricated from 
such a wide variety of materials. You can select the 
dielectric strength, heat resistance, toughness, and other 
properties required for your application. Inmanco Parts Can Be Fabricated 

From These Insulation Materials 





Inmanco engineers are always glad to show how 
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insulation. A terminal seal formed in 
this way is capable of resisting hydro- 
static pressures of hundreds of 
pounds, as well as the relatively light 
requirements of surf or shallow water. 
Harness taps presented a different 
problem. A combination of solder 
tape and braid had proved unsatis- 
factory. Tee connectors, using the 
cone-and-nut principle successfully 
applied in damp underground: loca- 
tions, were not adaptable. While suit- 
able for solid conductors and stranded 
panel cables, the method was not 
satisfactory on flexible automotive 
cables. Additionally, this type of con- 
nector was heavy, bulky and difficult 
to assemble. 
Together with 


harness manufac- 


Results of tests under severe 
operating conditions. 


4) UPERIORITY of cellulose-acetate 

filled coils in resistance to electre- 
lytic corrosion is evidenced by tests 
conducted at Bell Telephone Lab- 
oratories. Better performance of cellu- 
lose acetate is due to its freedom from 
corrosion-promoting impurities,  al- 
though in itself it is not impervious 
to moisture. 

Usual corrosion test for telephone 
applications is made with double- or 
triple-wound coils since these repre- 
sent the most serious corrosion condi- 
tion. The coils are subjected to 90 
per cent RH at 85 F with negative 
potential applied to the inner winding 


126 


Left, Tee tap of No. 8 Ordnance cable from No. 1/0 
Ordnance cable (above) before and after molded rubber 
insulation is applied. Below, Wye type of link between 
No. 2 and two No. 8 Ordnance cables. Right, Variety of 
















turers, Burndy engineers modified an 
existing connector to the smaller di- 
mensions and tolerances required for 
automotive use. The basic design is 
a high conductivity copper Tee tap 
connector installed by the Hydent 
method. The inherent conductivity 
permitted a connector only slightly 
larger than the conductor, and the 
installation method provided a de- 
pendable electrical and mechanical 
connection in a matter of seconds. 
Since the overall diameter of this 
connection is actually smaller than the 
diameter of the insulated cable (see 
illustrations), it is possible to mold 
waterproof insulating compounds over 
the assembly, making one homogenous 
watertight sheath, little larger than 


Corrosion in Acetate-Filled Coils 


and positive potential applied to the 
outer winding of double-wound coils 
or the secondary winding of triple- 
wound coils. No current flows in the 
windings. Depending upon the type 
of apparatus in which the coil is used, 
other parts of the structure may be 
positive or negative to simulate actual 
service circuit conditions. During a 
35- to 40-day test period, continuity 
checks are made periodically, using 
a Wheatstone Bridge with a battery 
supply of 1% volts in series with 
10,000 ohms. The marked superiority 
of the cellulose-acetate filled coil in 
comparison with the older standard 
spool-wound coil is shown in Fig. 1. 

Performance of cellulose-acetate 
filled coils in comparison with im- 
pregnated windings using other types 








Burndy multiple tap connectors. Electrical grade copper 
tubing is used to assure maximum conductivity and resist- 
ance to stress cracking. As many as five connections have 
been made at one point. 


the original diameter of the insulated 
cable. 

At this point an entirely new con- 
cept of cable harness manufacture was 
developed—multiple taps from a sin- 
gle run. A series of wiring problems 
were studied out of which came some 
special connectors, a few of which 
are illustrated. By every criterion of 
speed, cost, dependability, or econ- 
omy of space, the Burndy method 
has proved superior to any previous 
type of connection. As a result, over 
forty specialized connectors have been 
successfully engineered in the past 
year, and applied to thousands of 
tanks, jeeps, trucks and other auto- 
motive ordnance units. Ooo 








Spool wound 
coil (No. 38 
enamel wire) = 


Per cent failure 


filled coil (No.40 
enamel wire), 





0 _ 
0 7 14 2| 28 35 
Days on test, at 90% RH and 85F 


Fig. 1 Cellulose-acetate filled coils 
show superiority to conventional con- 
struction under 
conditions. 


severe atmospheric 
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New $2,000,000 Fruitvale Avenue bridge, Oakland, Cal. 
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SPAN RISES 122 FEET IN 2 MINUTES! The center 
span of the new Fruitvale Avenue bridge in Oak- 
land, California can rise 122 feet ata rate of 61 feet 
per minute. That takes precision control. Yet, ver- 
satile General Electric SB-1 Switches easily handle 
the !many circuit-sequence combinations needed to 
co-ordinate all components of the hoist system. 

ONLY ONE EXAMPLE AMONG MANY. Thousands 
of other control installations have been simplified 
by the sturdy, compact SB-1 switch. By varying cam 


Solves complex switching problem 
for new high-speed lift bridge 


- SB. 


Another job easily done with 


CONTROL AND 
TRANSFER SWITCHES 


and finger arrangements and the number of stages, 
design engineers have successfully utilized the SB-1 
for over 10,000 circuit-sequence control combina- 
tions with capacities up to 20 amperes at 600 volts 
a-c or d-c. Its simple basic design and standard parts 
assure long life and dependable operation. 


FOR FURTHER DETAILS on this all-purpose switch, 
see your G-E sales representative or write for Bul- 
letin GEA-4746, General Electric, Schenectady 5, N. Y. 


856-79 
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of insulation is of importance in Armed 
Services equipment where atmospheric 
conditions are more severe than en- 
countered in normal service. Frequent- 
ly, impregnation is required in the 
specifications for military equipment. 

Tests have shown that impregnation 
will extend the life of a coil employing 
inferior materials, but that corrosion 
will take place in a much shorter 
period than where cellulose-acetate 
insulation is employed without im- 
pregnation. The acetate-filled coil does 
not lend itself readily to impregnation 
" as the impregnant cannot adequately 
penetrate the coil assembly. How- 
ever, it is indicated that the cellulose- 
acetate filled coil is much more resist- 
ant to corrosion than impregnated 
coils employing other types of insu- 
lation and development of an im- 
pregnating process has not been con- 
sidered necessary. Furthermore, im- 
pregnation of electromagnets is not 
desirable because of the risk of con- 
taminating the pole face. 

Fig. 2 shows typical Bell Telephone 
construction of a cellulose-acetate filled 
coil. (Acetate material has been sup- 
plied by Celanese Corp of America, 
Plastics Div.) 


Bureau of Standards devel- 
ops practical type using bari- 
um titanate sensing element. 


INIATURE accelerometer de- 

veloped by the National Bu- 
reau of Standards able to measure 
high-frequency vibrations directly 
and to check frequency of vibration 
generators, with a response flat with- 
in 20 per cent over the range of 50 


7. 
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Co/ cover 
(Five turns plus lap) 


Outer end 
Secondary 


Inner end 


Interleaving \ \ 
insulator ~~ 
(One turn 


Core insulator ~* 
(Three turns 
plus Jap) 


Interwinding insulator 
(Three turns plus lap) 


Outer end 





Cellulose acetate end margin 
(Both ends) .. 












Inner end 


Fig. 2 Construction of a cellulose-acetate filled coil (source: Bell Telephone 


Laboratories). 


Acknowledgment: This report has been 
abstracted from a paper “Cellulose-Ace- 
tate Filled Coils,” by Charles Schneider, 






Piezoeleetrie Accelerometer 


to 6000 cps, and rising only to a 
slight peak between 10,000 and 18,- 
000 cps, employs a_ piezoelectric 
compressive element. Despite _ its 
small size, it is said to provide a num- 
ber of superior features compared to 
conventional instruments. 


Previous fabricating difficulties 
have limited the use of piezoelectric 
crystals as sensing elements in me- 
chanical shock experiments. Recent 
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Left, new miniature accelerometer using a barium titanate sensing element, 
as developed by the National Bureau of Standards. Right, construction details. 
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Bell Laboratories Record, November 
1951, p. 514. 





developments have made available 
sensitive and easily fabricated piezo- 
electric materials. One of these, bari- 
um titanate (BaTiO), is used in the 
Bureau’s acceleration pickup. 

Typical NBS pickup is composed 
of a ceramic disk 1/16 in. thick and 
38 in. in diam, stacked between a 
suitable base and a block of metal 
used for mass-loading the disk. Com- 
plete unit weighs less than 1/10 oz. 
By “stacking” any acceleration im- 
parted to the base produces a propor- 
tionate change in pressure on the 
piezoelectric disk tightly confined by 
the mass-loading block. 

Voltage generated is proportional 
to the acceleration of the device be- 
ing measured and is independent of 
its characteristic frequency up to the 
mechanical resonance of the acceler- 
ometer. This resonance has been ex- 
tended to above 20,000 cps by using 
a small and rather monolithic struc- 
ture. As a voltage source, this particu- 
lar pickup has an almost purely ca- 
pacitive internal impedance of about 
500 mmf and a sensitivity of approxi- 
mately 2 millivolts per G. 

Base of the pickup (see illustration) 
is machined from brass and has two 

(Continued on page 246) 
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7. 14-page bulletin describes in non- 
technical terms the basic electronic circuit employed CONTENTS 


in the control of Dynamatic Eddy Current equipment Elements of the Dynamatic Drive 
Description of Electronic Control 
Special Control Circuits 

Pre-set Multiple Speeds 


—power couplings, drives, brakes. The information 


presented will be of interest to anyone engaged in 


Threading 
the operation and maintenance of Dynamatic Devices Inching or Jogging 
- Controlled Acceleration 
or control equipment. Torque Limit 
Eddy Current Braking 
The text is thoroughly illustrated with simplified Mutuatrol 
Cascading 
hook-up diagrams. If you are interested in modern Speed Matching of Processing 
. , Equipment 
electronic speed control, write for your copy. Parallel Excitation Controls 


ae 
YNAMATI[ CORPORATION + sires 
—— ® "5 Subsidiary of EATON MANUFACTURING COMPANY, Ctevetand, Ohio 


Dynamometers * Oil Well Draw-Works Brakes « Adjustable-Speed Couplings Eddy-Current Brakes 
Ajusto-Spedes  * Shovel Clutches Press Drives Lift Truck Clutches « Electronic Controls 
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|EW line of industrial broad-area 

germanium rectifiers operate at cur- 
rent densities up to 1000 times greater 
than is possible with existing copper- 
oxide or selenium stacks. Rectifiers are 
available in single-phase, half-wave rat- 
ings of 0.4 amp at 12 volts; 0.4 amp at 
21 volts; 0.4 amp at 27 volts; and 6 amp 
at 6 volts. Illustration shows the available 
models: RA-1 (left) and RA-2 (right). 
Dynamic characteristics of model RA-1 
are shown in the chart. Physically, these 
rectifiers occupy approximately 10 cu in. 
per kw or output capacity compared to 
approximately 350 cu in. for selenium 
rectifiers. Like all metallic rectifiers, these 
rectifiers are temperature-sensitive. They 
have negative temperature coefficients, 
the reverse resistance going down as the 
temperature goes up, and the forward 


resistance going up as the temperature 
goes down. Operation tests over a 5000- 


YOMPACT positive displacement 
pump has a capacity from 1% gpm 
down to % gpm or less. Pump is suitable 
for handling hydraulic fluid, lubricating 
oils, and other light viscosity fluids. While 
generally similar to vane-type pumps, in 
the Magna-Mite the conventional vanes 
are replaced by rollers. These rollers 
contact the outer case and rolling friction 
replaces sliding friction between the 
vanes and the pressure chamber. Action 








For further data on items reviewed here, circle item number on postcard in Reader Inquiry Facility, 
/or write direct to the manufacturer mentioning ELECTRICAL MANUFACTURING as your source. 


BROAD-AREA INDUSTRIAL GERMANIUM RECTIFIERS 


hr period at the rated voltage indicate 
no change in either forward resistance 
or reverse leakage. Voltage regulation is 
less than 5 per cent when operated at the 
high-current densities permissible with 
germanium. Rectifiers are designed for 





PUMP FOR LIGHT FLUIDS HAS ROLLING VANES 


of the rollers against the inner periphery 
of the pressure chamber induces the for- 
mation of an oil wedge between the 
contacting surfaces, and insures proper 
lubrication at this point. Cylindrical in 
shape, the pump has a 2%-in. diameter 
and an overall length of 6 in. The pump 
is available in three major types: con- 
stant displacement (Type A), adjustable 
displacement (Type B), and variable and 
reversible displacement (Type C). Type 
B pump is shown in illustration. All three 
types operate in either direction of pump 
rotation, and in any position. Types A 
and B are suitable for machine lubricat- 
ing applications or pumping fuel oil for 
industrial or domestic oil burners. In the 
Type B pump, the discharge volume is 
easily adjusted by turning a thumb lever 
mounted at the back end. This adjust- 
ment can be made while the pump is 
either rotating or stationary. Provision is 
made for locking the lever, although 
locking is not required. Type C has a 
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power conversion in computing machines, 
radar devices, and other applications 
where size and weight requirements are 
at a premium. General Electric Co., 
Schnectady 5, N. Y. 

Circle No. 1, Reader Inquiry Facility, page 207. 









lever that can be used to select either 
manual operation or remote automatic 
control. In this type, with the motor and 
pump operating continuously in one di- 
rection, it is possible to: adjust the de- 
livered fluid volume; vary the volume de- 
livered at any part of a cycle; reverse the 
flow; or to stop the flow completely. The 
standard line of pumps has diametrically 
opposite ports with %-in. pipe threads. 
A simple flange or angle bracket may be 
employed for mounting, or the pump can 
be inserted in a hole in the machine. In 
the latter case, pumps can be supplied 
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Perhaps your product belongs in this picture 


Here is a group of molded plastic parts used in important machines and 
equipment. For some, no other material could possibly do the job so well as 
molded plastics. Others were first molded of plastics because of wartime 
shortages of strategic materials . . . but the replacement was found to be better than 
the original material. 





There are many advantages offered by modern plastics molding materials such as high 
strength-to-weight ratio; resistance to oils, chemicals and water; heat and 
electrical insulation; built-in-color; economical production of complex 

shapes. You may find, like hundreds of others, that your product or part can 
be made better, or at lower cost, or both, by this modern method. 








Choose your molder wisely In order to realize to 

the fullest the potential values offered by plastics, an experienced molder 

is essential. That’s why we urge you to select someone like Chicago 

Molded. Here you will find an organization with over 32 years 

experience in plastics . . . a combination of know-how and facilities 

hard to equal anywhere. It’s a combination that insures 

successful results right from the start. Perhaps that’s why 

60% of our business comes from firms we have served 15 
years or more. 


It costs you nothing to talk things over with a Chicago Molded 
engineer and you’ll most likely find it time well spent. Just 
write or phone us. There’s no obligation. 


PRODUCTS CORPORATION 


—Y Mt : 
CUSTOM MOLDERS OF AF 


1024 NORTH KOLMAR AVENUE®* CHICAGO 51,1LLINOIS 
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Pumps are rated at 1750 rpm. Antifriction 
or sleeve bearings are used, depending 
on the nature of the application and the 
lubricity of the fluid being handled. Mil- 


with a circular groove to receive an 
O-ring. When internal inlet and outlet 
passages can be provided, such pumps 
need only be pushed into the bored hole. 


waukee Hydro Power, Inc., 3447 N. 35th 
St., Milwaukee 16, Wis. 


Circle No. 2, Reader Inquiry Facility, page 207. 
























His new resm withstands tempera- 

tures as high as 500 F. Known as 
Vibrin X-1047, the resin has physical 
and handling properties comparable to 
other available types of polyesters with 
the added benefit of high strength at high 
temperatures. Laminates made with the 
resin and glass fabric retain high flexural 
strength (40,000-47,000 psi) when ex- 
posed for as long as 200 hr at 300 F. 
Good flexural strength (over 30,000 psi) 
is also obtained for exposures up to 24 
hr at 500 F. The heat-resisting properties 
of the resin are made possible by the use 
of a new chemical, triallyl cyanurate. 
Initially, the resin will be available only 
for military applications, but production 


A SERIES of tiny button ceramic ca- 
pacitors have been designed for vhf 
and uhf applications. These capacitors 
are manufactured in several styles for 
coupling, by-pass, and feed-through ap- 
plications. For uhf coupling applications 
in TV receivers, the Type 502C “shirt- 
stud” button with a diameter of % in. is 
available. (See illustration.) Type 503C 
feed-through button capacitors are in- 
tended for filtering leads passing through 
a chassis. The metal ferrule of the capaci- 
tor shell fits into standard chassis mount- 
ing clips. The capacitor element in this 
unit is a small ceramic disc in the cup at 
the top of the ferrule. The through-lead 
passes through a hole in the center of this 
disk so that there is equal radial distribu- 
tion to the outer shell of all high fre- 
quency currents being by-passed. A plas- 
tic resin seal protects the capacitor button 
against humidity. In addition to the types 
listed above, other button ceramic ca- 
pacitors are available for by-pass applica- 
tions. Type 501C is a ferrule shank stand- 


IR control valve, Model MV-4-375, 
- can be used with hydraulic valves to 
provide automatic, semiautomatic, and 
sequence of operations, as well as re- 
mote control paneling. Eliminating in- 
sufficient pressure or excessive dwell in 
air cylinders of 6-in. diam or more, the 
new valve is especially suited for use 
with larger bore air cylinders in such 
assembly processes as crimping and 
staking. The control valve, which is pilot- 
operated, is used in conjunction with two 
auxiliary bleeder valves. Momentary 


operation of either of the bleeder valves 
causes a shift in the valve spool, result- 
ing in movement of the double-acting 
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HIGH-TEMPERATURE POLYESTER LAMINATING RESIN 





Physical Properties at 25 C 
Laminated With Glass Cloth, 
Postcured 3 hr at 500 F 


Tensile strength 
Notched izod impact 
Rockwell hardness 


Water absorption in 24 hr 


30,700 psi 
12.5 ft-lb 
L-122, M-119 
1.9 per cent 





is being increased to supply resin fabri- 
cators for general application in the 
electric, electronic, radio and TV fields. 
United States Rubber Co., Rockefeller 
Center, New York 20. 
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BUTTON CERAMIC CAPACITORS 


off which is mounted in a fashion similar 
to the Type 503C feed-through capacitor. 
Types 505C and 507C have screw-thread 
shanks for fastening to the chassis. The 
former has a self-tapping 6-32 thread, 
while the latter has a standard thread 
with a nonremovable lockwasher under 
the screwhead. Types 506C and 508C 
are similar in design to Types 505C and 
507C, respectively, but have 10-32 
threads. All screw-mounting button ca- 
pacitors have their disk capacitor ele- 
ments sealed in a recess in the screwhead 
with a moisture-resistant plastic resin. 
Advantages of these button stand-offs in- 
clude: a construction which minimizes 
ground inductance and keeps such in- 
ductance at a fixed value, resulting in 
better mechanical and electrical uniform- 
ity in equipment production; effective 
shielding of the capacitor element by the 
outer metal shell; the by-pass path to 
ground is short and radially uniform 
throughout the capacitor element; the 
lug terminals provide tie points for mul- 


FOUR-WAY AIR CONTROL SYSTEM 
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cylinder piston. The bleeder valve caus- 
ing the piston to advance is under con- 
trol of the operator and may be operated 








Electrical Properties at 


10,000 Me 


Clear cast resin Dry Wet 


Dielectric constant 2.78 2.79 
Loss tangent 


0.014 0.011 


Laminated with glass cloth 
As rec’d Dry Wet 


Dielectric constant 4.22 4.04* 5.24 
Loss tangent 0.023 0.012 0.049 


* The calculated value based on resin figures 
is 3.98 








tiple connections and are essentially at 
tube-socket terminal height to help main- 
tain short, uniform lead lengths. Rated 
at 500 volts d-c, capacitance of some of 
these components range up to 1000 mmf. 
Sprague Electric Co., North Adams, Mass. 
Circle No. 4, Reader Inquiry Facility, 


page 207. 














by hand, foot, or solenoid. After the pis- 
ton has reached the end of its stroke, a 
predetermined amount of pressure builds 
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... It’s here in this 
beautiful tea service! 


Seymour Nickel Silver is the basis 
alloy that is usually used for the 
shells of fine plated silverware. 


Ke 
Sy 
Rice 
a3 Zu 
...It’s sail fishing 
in Acapulco, Mexico! 


Seymour Nickel Silver is the basis 
alloy of the better grade fishing 
reels, rod trim and fittings. 


<_< OSS OSS C C4 SESS CSC eee ee eee ee m=!" - 


... It’s here in this 
musician’s trumpet! 
Seymour Nickel Silver is also the 


basis alloy of a large part of the 
band instruments made. 


his 
operating room! 


Seymour Nickel Silver is used to 
a large extent in the manufac- 
ture of surgical instruments. 


2 we we eee een ee we ee we 


... It’s here in this 
elaborate ‘‘juke box’’! 
Seymour Nickel Silver is ideal for 


the manufacture of the plated 
metal trim of "juke boxes" 


---and it’s here in 
milady’s girdle! 
Seymour Nickel Silver is used to 


produce a large percentage of. 
the zippers worn and used today. 


‘Everywhere! is 
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up which opens the sequence valve. Since 
the sequence valve can be adjusted for 
the desired pressure, air is admitted to 
the pilot side of the pilot-operated 
bleeder valve, thus opening this valve 
and causing the master valve spool to 
shift and return the piston to its start- 
ing position. To avoid interference of air 
pressure for operating the pilot valve, a 
small hole in the line is utilized to bleed 
off the air pressure that would other- 
wise be trapped when the sequence valve 
closes at the maximum retraction of the 
piston. With only one moving part, the 
valve features a positive, bubble-tight 
shut-off. It is noncorrosive and self-com- 
pensating for wear. Designed for use with 
air, oil or water at pressures from 0 to 
150 Ib, it is available for the following 
standard pipe sizes: %, %, %, and % in. 
Airmatic Valve, Inc., 1643 East 40th St., 
Cleveland. 
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TOROIDAL OUTPUT 
TRANSFORMER 


Features claimed for the Type 942-A 
high-power output transformer are: ex- 
cellent frequency response, low distor- 
tion, high power-handling capacity, and 
fiexibility of impedance ratios. In addi- 
tion to its use in ordinary audio ampli- 
fiers, Type 942-A transformer can be used 
in high-power modulators and in ampli- 
fiers for electronic musical instruments, 
industrial uses, and _ constant-voltage 
audio distribution systems. Eighteen im- 
pedance ratios varying from 4.42 to 1650 
can be obtained. The primary windings 
can be separated as required in certain 

















single-ended push-pull amplifier circuits. 
Leakage reactance between primary sec- 
tions is very small, in order to give mini- 
mum distortion from switching transients 
in conventional push-pull circuits. Tight 
primary-to-secondary coupling permits 
feedback with low phase-shift. The trans- 
former has a continuous power rating of 
90 watts and is capable of handling peak 
powers of more than 100 watts. At the 
continuous power rating, under normal 
operating conditions distortion is 1 per 
cent or less above 30 cycles. The upper 
frequency limit is between 50 and 100 
kc, depending upon the connections used. 
Weighing only 7 lb, the transformer is 
3% in. high, with an overall diameter of 
5% in. It can be mounted above or 
below a shelf, with the supplied single 
center bolt. General Radio Co., 275 Mas- 
sachusetts Ave., Cambridge 39, Mass. 
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OVERLOAD RELEASE 


Overload release for the Dodge torque- 
arm speed reducer provides protection 
for driven machines, motors, and the 
speed reducer itself. Designed to pre- 
vent breakdowns and interruptions of 
production resulting from excessive loads, 
the Tri-Matic overload release operates 
both mechanically and electrically to 
loosen the belts, stop the motor, and 
activate a warning bell or light. Pres- 





sure exerted by an excessive load causes 
a ball detent to give way against spring 
pressure and to move lengthwise, thus 
loosening the V-belts. Motor is stopped 
and signal sounded through a N. O. limit 
switch which is closed by cam action 
in the operating position of the torque 
arm. The unit can be set to act at any 
desired load up to the reducer’s maximum 
capacity. To reset the safety release, it 
is necessary only to pull the speed re- 
ducer back manually into position. This 
new unit replaces the standard torque- 
arm regularly furnished with the Dodge 
single- or double-reduction series speed 
reducers. Dodge Mfg. Corp., Mishawaka, 


Ind. 
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CIRCUIT CONTROLLER 


Plug-in-unit is a compact, universal, 
controller with large power handling ca- 
pacity. It is used to convert low-power- 
level signals into control signals of a 
much higher power level. Known as 
Regohm 3, the unit can be utilized in 
voltage, current or speed regulation. 

















Other applications include use in: rotat- 
ing machinery, rectification, battery 
charging, servomechanisms, saturable re- 
actors, and close differential relays. Avail- 
able in a variety of forms, the controller 
can be built with 20 standard fingers of 
1 amp, 12-watt capacity, or 10 extra 
heavy fingers of 3 amp capacity. Fingers 
may be connected in parallel when con- 
trol circuit currents exceed these values. 
An auxiliary contact makes it possible to 
design resistance banks with zero mini- 
mum resistance even in high-current cir- 
cuits. The coil circuit of the controller 
can be operated from signal sources of 
widely varied voltages and frequencies. 
A minimum of 1.5 watts is required for 
the coil, which is available in impedances 
varying from 0.01 to 10,000 ohms. The 
unit can be operated either from d-c or 
50 to 60 cycles. Built-in rectifiers can be 
provided for operation on other frequen- 
cies. Dimensions are 2 x 2 x 2 in. The 
controller can be hermetically sealed, if 
required. Electric Regulator Corp., South 
Norwalk, Conn. 
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HERMETICALLY SEALED 
TERMINAL 


Small compression-type 
sealed terminal No. 187 has been de- 
signed for use with transformers and 
other hermetically sealed components. It 
has an overall length of approximately 
2140 in. and a maximum diameter of 34¢ 
in. Terminal is available in three styles: 
turret head, milled and drilled, or eyelet. 
Recommended voltage rating is 2000 volts 


hermetically 





rms; recommended maximum current rat- 
ing is 6 amp. Insulation resistance ex- 
ceeds 500,000 megohms. Heldor Bushing 
& Terminal Co., Inc., 225 Belleville Ave., 
Bloomfield, N. J. 
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OSCILLOGRAPH TUBE 


This 16-in. metal-shell oscillograph 
tube is designed specifically for use in 
radar and other equipment where grid 
No. 1 of the tube is pulse-modulated at 
low frequency to provide a temporary 
record of electrical phenomena. It uti- 
lizes magnetic focus and magnetic deflec- 
tion. A Filterglass faceplate is used to 
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TYPE A-25 (25 WATT) 


Tests show that our new A-25 rheostat is so rugged that 
it will stand up under the most adverse conditions ! 


It gives maximum wattage dissipation for 
its size; and the added safety factor made pos- 
sible by our new high temperature blue-gray 
enamel. 


The terminals, made of strong corrosion re- 
sistant alloy, are permanently welded to the 
winding form. The finest quality wire—made 
to our own specifications—is wound evenly on 
a toroidal ceramic form, and then securely 


bonded to eliminate troublesome connections. 


The wound ring is made an integral part of 
the refractory base by vitreous enamel. The 
phosphor bronze actuating arm, to which is at- 
tached a graphite brush, gives perfectly smooth 
action, with excellent electrical control. And 
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the shafts are insulated from all live parts by a 


strong shaft insulator. 


Our A-25 units are equipped with three ter- 
minals to permit either potentiometer or 
rheostat use. 


Send for new A-25 bulletin. 


HARDWICK, HINDLE, INC. 


Rheostats and Resistors 


Subsidiary of 


THE NATIONAL LOCK WASHER COMPANY 


Established 1886 NEWARK 5, N. J., U.S.A. 


The mark of quality for more than half a century 
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improve the contrast between the trace 
and the background. This faceplate in- 
cludes a neutral light-absorbing material 
which reduces ambient-light reflections 
from the phosphor and reflections with- 
in the faceplate much more than it re- 
duces the directly viewed light of the 
trace, causing the latter to stand out 
from the screen background. The Filter- 
glass faceplate is also relatively flat, 
facilitating the use of an external trans- 





parent calibrated scale. The tube em- 
ploys a long-persistence phosphor, P7, 
which makes it useful for the observance 
of either low-speed, nonrecurring phe- 
nomena or high-speed, recurring phe- 
nomena. As a result of this persistence, 
tube can be operated with scanning fre- 
quencies as low as 30 cps without pro- 


Sta nds U under ducing excessive flicker. Featured is a 
limiting aperture at the end of the gun 


in order to produce a sharper, rounder 
Sf t » dy A Aa) spot on the screen, especially when the 
( (r f tube is operated at high beam current. 
4 JUST The tube is 22 in. long, has a neck diam- 
eter of 1%. in. and a 5-pin duodecal 
base. Radio Corporation of America, 
LIKE Tube Dept., Harrison, N. J. 
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WASH PRIMER 


® | 
High adhesion, and _ anti-corrosion 
ELECTRICAL metal wash primer based on Vinylite 
| resin is known as Vorac H-400. It re- 
TAPES | quires no oxidation or polymerization, as 
films are formed merely by the evapora- 


tion of solvents. A zinc chromate com- 
FOR TOUGH PRODUCTION JOBS you can depend on PERMACEL pound, the Vinylite resin-base wash is 


. ; assigned t ri an adh t base 
Electrical Tapes to do the job better—at lower cost. Here’s why: se wil J cegitel at Fv io a 


st climatic conditi it will dry i 
PERMACEL Electrical Tapes “ee + pl ay neon a pe 


8 Provide a wide safety factor in your bake oven. In 
many Cases, you can use them in place of special thermo- 
setting tapes. 


2. Assure greater heat stability, thus reducing manufac- 
turing errors and keeping your need for “Specials” at a 
minimum, thereby cutting down inventory. 


3. Offer real pressure-sensitive qualities. They reduce well as primer, Vorac H-400 should be 


. ‘ : : é lie ly t le 5 Ss ince it 
wire “pop-ups,” thus lowering production costs. a ae sees ge a bea 


blasting. The compound does, however, 

There are PERMACEL Electrical Tapes that mold easily, have high ae phosphate Reaaont and should 
ténsile strength and are versatile enough for use with the heaviest and not be applied over a phosphated sur- 
finest wires. For facts and figures, mail the coupon on right-hand page. face. Wash primer is always employed 
| in conjunction with one or more top 

coats. Used as soon as possible following 


INDUSTRIAL TAPE CORPORATION, NEW BRUNSWICK, N. J. metal cleaning, the primer will, for a 


Makers ef Texcel® Cellophane Tape, and a complete line of pressure-sensitive tapes for industry. | time, prevent rusting under usual weather 
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conditions if the top coating is not im- 
mediately applied. Vorac H-400 (U. S. 
Spec MIL-P-15328) is supplied in two 
parts for mixing at time of use. Primer 
is applied by dipping, brush or spray, 
depending on the objects to be coated. 
Standard spray equipment can be used to 
spray it on such metal parts as trans- 
former cases, gear housing tops and clo- 
sures, housings for electronic unit, aero- 
nautical and electrical parts, battery 
cases, and other components. The Vorac 
Co., 162 East 38th St., New York. 
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GEAR REDUCING UNIT 


Motoreducer consists of a standard 
Fluid-Shaft motor and a gear train, de- 
signed into a single, compact unit. Its 
function is to convert the high motor 
speed into a slow-speed, high-torque 
output. The integral fluid coupling pro- 
vides cushioned starting of heavy loads 
and protection against jamming of equip- 
ment. Applications include use on cranes, 
conveyors, dryers, mixers, and other ma- 
chinery where heavy loads require 
smooth acceleration at reduced motor 





speeds. Motoreducers feature a power- 
take-off shaft and gears and bearings 
located adjacent to the vertical center- 
line of the pyramidal base. Load pull is 
thus transmitted direct to the base, mini- 
mizing any lateral stress. This reduces 
gear and bearing wear and facilitates 
mounting in’ limited space. All gears 
operate in an oil bath to insure positive 
lubrication. Helical gears are hobbed 
from special alloy steels, since tests have 
shown them to be smoother, stronger and 
quieter than other types. Motoreducers 
are available in either single or double 
reduction units with output speeds from 
1 to 600 rpm. Each type can be supplied 
with either a single-phase or polyphase 
standard, Fluid-Shaft or slip ring driving 
motor. All Motoreducers are available in 
either drip-proof or totally enclosed de- 
signs. Reuland Electric Co., Alhambra, 
Cal. 
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FLEXIBLE TUBING 


Constructed to stand up under tem- 
peratures between —100 F and 600 F, 
new flexible ducting can be snaked 
through and around intricate circuits and 
panels to provide cooling air where it is 
needed. Tubing consists of a fibrous-glass 
fabric cemented to a continuous steel 
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CONCENTRATE... 


on the one line 
that does every job! 


iv rin ELECTRICAL 
TAPES 


THERE’S A PERMACEL TAPE FOR YOUR EVERY REQUIREMENT: 


High-Voltage Insulation Quick & Positive Anchoring 
Noncorrosiveness Snug Conformance 
Heavy-Duty Holding High Heat-Resistance 


And PERMACEL gives you complete service. From supplying technical 
men...to working out your particular tape problems...to making tapes 
to your order. So concentrate on PERMACEL and simplify your operation. 


INDUSTRIAL TAPE CORPORATION, NEW BRUNSWICK, N. J. 


Makers of Texcel® Cellophane Tape, and a complete line of pressure-sensitive tapes for industry. 


For complete information, mail handy coupon below: 





| | 
| PERMACEL i aaa ehenstirtisat | 
Electrical Tapes | 
Industrial Tape Corporation te: An 2 ek es i 
| New Brunswick, New Jersey i 
| Dept. 3R ee So Se STATE on 
I CHECK ONE OR BOTH: 
| C) Please have representative YOUR NAME. .................. ! 
| call on me. | 
| © Send us the facts. I Sa a 


fe eee eee Gee Gee Ge GED GS GD GD GS GS ee ee ee ee ee oe ee ee ee ee ee ee ee ee ee ee ee ee es ed 
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developed by Westinghouse 


led \N HEELER 


Service under military and naval field conditions has sharply emphasized the 

importance of adequate moisture-proofing for transformers, coils and related com- 
ponents in many types of electrical apparatus. FOSTERITE* materials and methods, 
developed by Westinghouse and applied by WHEELER under license, now provide 
an economical, practical and highly satisfactory solution to such problems. FOS- 
TERITING, in effect, completely seals and encapsules each unit in a neutral, stable, 
permanent moisture-proof jacket. 
FOSTERITED Wheeler Components will meet exacting military and industrial 
specifications with full assurance of long-range performance. The process can be ap- 
plied either to your own components shipped to our plant or to components devel- 
oped by our engineers to meet your specifications. 


Capacity will naturally be limited. We suggest you get in touch with us at once. 








* DWestinghouse Elec. Mfg. Co. 


MAGNET WIRE 
COILS 


ad 
> 
“4 ¥ 





KOR, COMMUNICATIONS 
DEPENDABILITY EQUIPMENT 
TRANSFORMERS 


~ 
MAKES THESE PRODUCTS A Specialy 


THE WHEELER INSULATED WIRE CO., INC., 1102 EAST AURORA ST., WATERBURY 20, CONN. 
Division of The Sperry Corp. 


8WHS52 
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spring wire helix, which is then bound 
with glass-fiber cord and, finally, bonded 
together with a special elastomeric com- 
pound. The tubing can be bent on a ra- 
dius of one-half its diam without buckling 
and with only a slight reduction of its 





inside diameter. Because of its construc- 
tion, it is not only flameproof but also 
fungi- and mildew-resistant. Tubing can 
be easily cut to any desired length. A 
special aluminum coupling makes splic- 
ing an easy matter. Flexible Tubing 
Corp., Guilford, Conn. 
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VARIABLE SPEED DRIVES 


Mechanical automatic control is now 
available for the Series 1000 fractional 
hp Vari-Speed Motodrives. Formerly 
only hand-wheel and electric remote con- 
trols were offered for these Motodrives, 
which are manufactured with ratings of 
%4, 14, %, and % hp, and speed variations 
as high as 10 to 1. Each Motodrive con- 
sists of a speed-varying mechanism and 





the user’s choice of any standard motor; 
a built-in helical gear speed reducer is 
optional. The Motodrive is one of three 
basic units designed to meet variable 
speed control needs. Other units are: the 
variable-speed transmission, with ratings 
up to 87 hp and speed variations as high 
as 16 to 1; and the Vari-Speed motor 
pulley, with ratings up to 10 hp and 
speed variations up to 4 to 1. Reeves 
Pulley Co., Columbus, Ind. 
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MAGNETIC CONVERTOR 


Small magnetic convertor converts 
low-level d-c error signals to a-c voltage 
in a wide variety of measurement sys- 
tems. The convertor is a magnetic-ampli- 
fier type device. Weighing only 3 oz and 
encased in the metal envelope of a stand- 
ard 6L6 radio tube, it can be used 
wherever exact control is required from 
small d-c signals. It has been developed 
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MOST TANGLES 
CAN BE UNRAVELED 


Despite today’s cross-currents of restrictions, allocations, priorities and other 





regulations, we are doing our bit to help many manufacturers in defense and 
defense-supporting work untangle their steel problems and maintain their 
production schedules. Boil down your problem to its least essentials, and then 
put it up to us. We may be able to surprise you favorably. 


' Silicon (Electrical Sheets) 
Superior =f iio: Rolled Acid Pickled 
specializes < Galvanized 
oc Galvannealed 
um: Long Terne 


Mill Limits 6 to 30 gauge * Widths up to 48”— Lengths up to 144”. 


Superior Sheet Steel 


DIVISION 







THE PARKERSBURG STEEL COMPANY 


Look to Superior Louisville, Ohio 


for Superior Quality 
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AC CURRENT 
ANYWHERE 


STANDARD 
AND HEAVY DUTY 


For Inverting D.C. to A.C. . . . 
Specially Designed for operating A. C. 
Radios, Television Sets, Amplifiers, Ad- 
dress Systems, and Radio Test Equip- 
ment from D.C. Voltages in Vehicles, 
Ships, Trains, Planes and 
in D.C. Districts. 


ri NEW MODELS 


Va NEW DESIGNS 
Vat Tht T 


“A” Battery Eliminators, DC-AC Inverters 
“‘hute Radio Vibrators” . 


See your jobber or unite factory 


American Teievision « Ravio Co. 
Quality Products Since 1931 
SAINT PAUL 1, MINNESOTA-U.S.A 








primarily for use on a 6.3-volt, 400-cycle 
power supply, giving a double-frequency 
output of 800 cycles. However, it may be 
used on other frequencies by selecting a 
suitable value of the external capacitor 
which tunes the output. Hermetically 
sealed, it can be operated efficiently 
under extreme conditions of temperature, 
pressure and humidity. Six easily accessi- 





ble terminals are provided for conecting 
the leads. Because of its stability, low 
temperature-rise and complete lack of 
moving parts, the convertor will operate 


| continuously and reliably over long pe- 


riods of time. It is useful in such appli- 

cations as control-approach systems, com- 

puting devices, industrial measurements, 

and electronic control systems. Dimen- 
| sions: 34g in. overall length; tube diam- 
| eter 1% in. General Electric Co., Schenec- 
| tady 5, N. Y. 

Circle No. 15, Reader Inquiry Facility, page 207. 


SPLIT-PHASE STARTING SWITCH 


Completely enclosed starting winding 
switch has been developed for fractional- 
hp motors. Design eliminates switch fail- 
ure—and therefore motor failure—due to 





| foreign matter becoming lodged between 
| exposed switch contacts. The switch is 
| 0.5 in. thick and has a diameter of 2.8 
in. It is designed to be mounted around 
| the motor shaft and operated by a cen- 
| trifugal unit. Switch housing is made 

of black thermo-setting plastic. Acro Mfg. 

Co., 2040 E. Main St., Columbus, Ohio. 
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SMALL LATCHING RELAY 
LK series “of latching relays features 
higher contact capacity and high vibra- 
tion resistance. Available in both open 
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Famous Guns 







/ 
Colt Army Revolver, 
Model 1872, Caliber .45 


Known as the “Peacemaker” 
and, in .44 caliber, the 
“Frontier” revolver. This 
famous Celt was the law west 
of the Mississippi! Weight and 
ruggedness made it a convenient 
means of administering a 
“pistol whipping”. 


Model 1808 Navy Pistol, 
Caliber .64 


made by Simeon North 

of Berlin, Conn. Boarding 

pistols like this rendered 

valuable service in the 

War of 1812. In building 

them, North actually 

used a modern mass 
production technique— 

standardized parts! 





instant-heating 


Weller Soldering 
Gun for light or 
heavy work. Dual 
heat greatly 
increases tip life. 
Switch instantly to 
high or low heat as 
job requires. Pre- 
focused spotlights 
end “blind soldering’ . 
Exclusive tip-fastening 
arrangement assures 
full, constant heat. 
High-impact plastic 
housing. Perfect balance. 
Low-cost replaceable 
tips. Pays for itself in a 
few months. See at your Distributor 
or write for Bulletin dire¢t. 


Get SOLDERING TIPS, new 
Weller Handy Guide to faster, 
easier soldering. 20 pages fully 
illustrated. Price 10c at your Pos 
Distributor or order direct. 
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BETTER FROM GRIP TO TIP! 


SOLDERING GUNS 


830 Packer Street, Easton, Pa. 
The Finest Soldering Tool for 
the Finest Craftsmen 
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Tallest of All 
Tall Buildings 


NEW YORK, May 1,1931—The 
Empire State Building erected 
on the site of the old Waldorf 
Astoria Hotel at 34th Street 
and 5th Avenue was officially 
opened today. 

Towering 102 stories above 
the street this massive 
structure has 
seven miles g 
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Nn THEN ang NOW 


FIRST IN PREFERENCE 


Remember when the mighty Empire 

State Building first stood as a giant 

among pygmies in 1931? Then Fansteel 

had been building dependable recti- 

fiers for more than seven years. Today, 

Fansteel continues to offer design engi- 

neers the facilities and experience that 

have made Fansteel a leading pro- 

ducer of quality Selenium Rectifiers. 

If you have a rectifier problem, consult with Dependable Rectifiers 
Fansteel rectifier engineers for design assistance. Since 1924 


22202 


FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 
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BRAKEMOTORS 


are the best d----d* 
motors for positive 


start-and-stop jobs 





































CARRIAGE TRAVEL LIMITS HELD WITHIN .002° 
.. With Star-Kimble Brakemotors on Rivett Precision Lathes 


esigned throughout for exceptional accuracy in both 
QO. and production work, the 1020S Precision 
Lathe built by Rivett Lathe & Grinder, Inc., Boston, Mass., 
provides for stopping the carriage travel by means of limit 
switches. These switches control the power supply to a Star- 
Kimble Brakemotor. 







Precision dial indicator shows the accuracy with which the 
Brakemotor stops the carriage at the predetermined point. 
According to the Chief Engineer of Rivett, the stop mechanism 
of the lathe has been operated an almost unlimited number of 
times. Accuracy of the stop has been within .002”, every time! 








In thread cutting, the fast, accurate stopping of the Brakemotor 
permits the thread to finish up at identical positions on piece 
after piece. 







Wherever applications call for accurate, positive, split-second 
stops—and particularly for repeated starts-and-stops in the 
toughest of duty cycles—Star-Kimble Brakemotors have proved 
their ability to run for years with little or no attention. 







*Demanded by industry 









Get the full facts—write for free Bulletin B-501-A 


-KIMBLE 


MOTOR DIVISION OF 
HLE PRINTING PRESS AND MFG. CO. 


Bloomfield Avenue Bloomfield, New Jersey 


























and hermetically sealed types, the new 
relays can be provided with contacts up 
to DPDT on the latching relay and 
DPDT on the release relay. Thus, any 
specified contact combination up to 4 
PDT can be obtained. A minimum con- 
tact pressure of 35 gm assures positive 


make or break under vibration forces of 
10 g or higher. Standard relay contacts 
are made of fine silver and rated at 5 
amp; silver cadmium oxide contacts, 
rated at 10 amp, can be supplied on spe- 
cial order. Dimensions of the open-type 
relay are: 21%, in. long, 11%¢6 in. wide 
and 1% in. high. The hermetically sealed 
relay is 314, in. long, 1°46 in. wide and 
2%4¢ in. high. Potter & Brumfield, Prince- 
ton, Ind. 
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SEAL-TYPE TERMINAL 


Type HS-1 terminal has been designed 
to meet hermetic sealing requirements of 
MIL-T-27. It is a solder seal-type ter- 
minal with a molded _ polytrifluoromono- 
chloroethylene resin insulating the solder 
seal ring from the center terminal rod. 


The molded body, fabricated from Kel-F, 














is chemically inert to organic solvents, 
acids, alkalies, oils, fumes, etc. It is un- 
affected by high humidity, has zero water 
absorption, and high resistance to ther- 
mal shock (—70 C to 190 C). Other 
characteristics are: dielectric strength, 
5000 volts (rms) 60 cps; corona starting 
voltage, over 2000 volts (rms) 60 cps. 
Overall length is 1% in. International 
Resistance Co., Special Products Div., 
401 North Broad St., Philadelphia 8. 
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TWIN POWER TRIODE 


The 6080 is a new, low-mu, high- 
perveance, twin-power triode designed 
primarily for use as the regulator tube in 
stabilized d-c power-supply units. Tube 
is similar to the 6AS7-G in characteris- 
tics, but smaller in size. Compact design 
of the 6080 improves its strength not 
only against shock but also against vibra- 
tion. Use is made of a button stem to 
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A Statement by 
Anaconda on the 


Copper Situation 


' ANY users of copper have vital decisions 
M to make . . . usually in connection with 
the present defense-induced shortages of cop- 
per and aluminum. This statement is an effort 
to remove the smoke screen surrounding the 
copper picture . . . to wipe away the confusion 
caused by too much talk supported by too few 
facts. 


Substitution poses problems — Industry has 
been urged to substitute aluminum and other 
materials for copper. In some instances this 
may be logical and practicable. In many others 
it is difficult, if not impossible. But — before 
making any long-term decisions that may cost 
a great deal of money in engineering, new plant 
facilities or rescheduling of production opera- 
tions — one should know the facts about the 
future of copper. 


New Anaconda projects — The first major in- 
crease in copper production will come from 
Anaconda when the Greater Butte Project and 
the new Sulphide Plant at Chuquicamata, 
Chile, begin operations this spring. By 1953, 
these two projects should raise present levels of 
copper production by about 95,000 tons yearly. 

Toward the close of 1953, Anaconda’s new 


ANACONDA, wwteiert0s:comen 


Anaconda Wire & Cable Company 


Yerington project in Nevada is expected to 
start producing at an annual rate of 30,000 tons. 
By then, Anaconda will be adding to the pres- 
ent yearly copper supply at the rate of about 
125,000 tons. 


Other new projects — During 1954-55 still 
other new projects in the U. S. and friendly 
foreign countries will further augment the 
increasing copper supply. All told, it is esti- 
mated that by 1955, not less than 450,000 tons 
of copper could be produced annually — over 
and above present production levels. 

Accordingly, in 1955-56, domestic produc- 
tion plus imports could bring the U. S. copper 
supply to 1,800,000 tons yearly. This would 
represent an increase of about 20% over present 
levels. Based on historical comparisons, and 
barring a large-scale shooting war, this amount 
of copper could support a Federal Reserve 
Board Index of Industrial Production of 270, 
an increase of 24% over the present, and 45% 
above the first half of 1950. 

eee 

These are the ‘things to come’ in copper. On 
the basis of the facts there is no necessity for 
considering long-range substitution of other 


materials for the red metal. wile 


Andes Copper Mining Company 
Chile Copper Company 


COPPER MINING COMPANY International Smelting and Refining Company Greene Cananea Copper Company 


PRODUCERS OF: Copper, Zinc, Lead, Silver, Gold, Cadmium, Vanadium, Superphosphate, Manganese Ore, Ferromanganese. 


MANUFACTURERS OF: Electrical Wires and Cables, Copper, Brass, Bronze and other Copper Alloys in such forms as Sheet, 
Plate, Tube, Pipe, Rod, Wire, Forgings, Stampings, Extrusions, Flexible Metal Hose and Tubing. 
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KESTER 
FLux-CorRE 
SOLDER 


UNIFORM Reduces Soldering Costs 


In using Kester, labor per assembly 
is held at the lowest practical 
minimum. Kester’s uniformity also 
reduces waste of critical material to the 
diminishing point because Kester can give 
you Solder engineered to your own specific operation. 
Kester alone has that necessary flexibility of flux-content (different 
core-sizes) providing just the right amount of flux needed. 


Diameters ranging from 9 thousandths to one-quarter 
inch available in Kester “44” Resin, 
“Resin-Five,” Plastic Rosin, “A,” Nosput, 
Acid, Knorust and others. 


day i3) 
SOLDER 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39 
Newark 5, New Jersey * Brantford, Canada 


strengthen the mount structure and to 
provide relatively wide interlead spacing 
for reduction in susceptibility to elec- 
trolysis. Radio Corporation of America, 
Tube Dept., Harrison, N. J. 
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ELECTRONIC TIMER 


Model 701 provides accuracies within 
% per cent of time cycle. Time interval 
is continuously adjustable and accuracy is 
unaffected by supply voltage fluctuations. 
Timing cycle is initiated by a contact 


closure; at the end of the timed interval 
a SPDT relay is operated. Time intervals 
from 0.05 to 20 sec can be selected. 
SPDT relay contacts are rated at 115 
volts, 5 amp, noninductive. Timer oper- 
ates on 105—130 volts, 50—60 cycles. De- 
vice recycles instantaneously. Unit is 6 
in. long, 3 in. wide, 6 in. high. Timetrol 
Co., P. O. Box 193, Rockford, Illinois. 
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FLUORESCENT FIXTURE FINISH 


Specifically designed for the finishing 
of fluorescent fixture reflectors, a new 
white baking enamel provides good re- 
flectivity as well as resistance to ultra- 
violet rays, which improves color reten- 
tion. The enamel is baked for 20 min 
at 270 F and for 1 hr at 250 F. Reflec- 
tance as high as 91 per cent may 
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Lives depend on each part functioning 
properly in aviation magnetos like this 
made by American Bosch Corp. That’s 
why the vital electrical parts are molded 


of Plaskon Alkyd. 





Vital parts demanding superior are resistance, 
better dimensional stability, call for Plaskon Alkyd! 


If you want to be sure of greater 
dependability, better performance 
in electrical parts, investigate the 
outstanding advantages of Plaskon 
Alkyd Molding Compound. 

A wide range of products have 
been improved with the exceptional 
arc resistance, high dielectric 
strength and resistivity that make 
Plaskon Alkyd tops as an electrical 
insulator. Superior arc resistance 
gives an extra margin of safety 
that permits smaller clearances and 
reduced over-all dimensions. 





Plaskon Mobile Demonstration Trailer 


Fully equipped shop with molding presses 
and complete test equipment. Plaskon tech- 
nicians will make on-the-spot comparisons 
of parts molded from Plaskon Alkyd with 
your present parts. Inquire today. 
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You can design to precise dimen- 
sions, due to the excellent dimen- 
sional stability of Plaskon Alkyd. 
And faster molding at lower pres- 
sures means greater productivity 
per mold cavity. 

If you make motor starters, 
meters, switches or any products 
demanding superior electrical prop- 
erties, learn how you can use Plas- 
kon Alkyd to improve your prod- 
uct and your profits. Write us to 
arrange for a demonstration at 
your plant. 


INSIST ON 


PLASKON. 


FOR SUPERIOR ELECTRICAL PARTS 





MOTOR STARTERS 






LIGHT SWITCHES 


PLASKON DIVISION 
Libbey « Owens « Ford 


Glass Company 
Toledo 6, Ohio 


Branch Offices: 
Boston e Chicago « Los Angeles « New York 


Manufacturers of Molding Compounds, 
Resin Glues, Coating Resins 


In Canada: 
Canadian Industries, Ltd. « Montreal, P.Q. 
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Protects Stewart Warner's 
New Saf-Aire Wall Furnace 





Quality finish specifications for asd 
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SICON’S amazing stability — 
1 at! New Brochure now ready. 
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manufactured exclusively by 


MIDLAND 


INDUSTRIAL FINISHES CO. 
Waukegan, Illinois 
ENAMELS SYNTHETICS 
LACQUERS - VARNISHES 








obtained with this material by the appli- 
cation of multiple coats. Gloss is approxi- 
mately 70 to 84 deg on a 60-deg gloss- 
meter, Tests have shown that when it 
was immersed in a 1 per cent soap 
solution at 70 F, there were no evidences 
of film failure, blistering, discoloration, 
or deterioration of the film. The Phund 
Criptometer reading was 21 or under. 
Maas & Waldstein Co., 438 Riverside 
Ave., Newark 4, N. J. 
No. 21, Ré 


HIGH-TEMPERATURE RESISTORS 


High-stability, composition variable re- 
sistors meet the humidity and leakage 
resistance standards of JAN R-94. Special 
feature is their wide temperature range— 
from —55 C to 150 C. Type 95, has 





a 2-watt rating and a 1%-in. diam. Type 
90, illustrated, has 4¢-in. diam, and 1- 
watt rating. Miniaturized type 65 has a 
34-in. diam and a rating of % watt. All 
three types are rated at full load at 70 C 
and derated to zero load at 150 C. Max- 
imum voltage rating is 500 volts across 
end terminals of types 95 and 90, and 
350 volts across those of type 65. Chicago 
Telephone Supply Corp., Elkhardt, Ind. 
No. 22, Reader Inquiry f ty, page 


HERMETICALLY SEALED RECTIFIERS 


New line of hermetically sealed sele- 
nium rectifiers are housed in metal cases 
filled with inert gas and provided with 
standard tube terminals to fit standard 
sockets. Hermetically sealed assembly pro- 
vides complete protection against corro- 
sive atmosphere, moisture, salt spray, and 
fungi. The unit illustrated (No. W15CM) 
has the following ratings: 390 volts rms 
input; 120 ma, 160-volts d-c output at 
ambient temperature of 35 C. Half-wave 










































IMMEDIATE 
DELIVERY 


FEATURES 


SENSITIVE — Relay action initi- 
ated by external contact as 
high as ONE HALF MEGOHM 
with current os low as 1/10000 
ampere. 

LOW COST — Electronic sensi- 
tivity and features of a cost 
comparable to ordinary relays. 


SMALL SIZE — Mounts on a 
standard 4 inch electrical con- 
nector box. 


DEPENDABLE — Simplified cir- 
cvit plus silver relay contacts 
assures long service life. 


ECONOMICAL — No tube filo- 
ments to consume power during 
“OFF” cycle. 


VERSATILE — High contact pres- 
sure on silver contacts allows 
conservative rating of four (4) 
amperes, with a choice of either 
opening or closing a circuit, or 
to simultaneously open one and 
close another. 


AUTOMATIC HOLD CIRCUIT — 
Connecting terminals provide o 
choice of conventional relay ac- 
tion, or allow a momentary 
contact to energize relay and 
cause it to automatically remain 
energized until manually reset 
by “Reset” switch. 


APPLICATIONS 


LIQUID LEVEL CONTROLS 
SAFETY ALARMS 

STOP MOTIONS 

DROP WIRE DETECTION 


products co 


Se @Teyeh ata Oa Paterson. N J 
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Confidence Compounded 216° 





216 APPLICATIONS OF A ECT LIMIT SWITCHES 


erie rd 


ON FOOTBURT TRANSFER MACHINES 


This Footburt automatic transfer machine is one with costly consequences in lost time and materials. 


of seven in a line, built for finishing cylinder heads Foote-Burt—and more than 90% of American 





in a large automotive engine plant. The bank of machine tool builders- 

machines is over 200 feet long and uses 216 Namco specify Snap-Lock for 

Snap-Lock Limit Switches to control 11 precisely trouble-free service un- 

indicated operations such as drilling, milling and der the extremes of 

tapping. heavy-duty operation. 

Foote-Burt of Cleveland, one of the oldest and There’s a type and size 

most widely accepted builders of cost-cutting for every industrial ap- 

transfer machines, has standardized on Snap-Lock plication. May we show The complete range of Namco Standard 

3 ¢ Snap-Lock Limit Switches is illustrated and 

for years, for these and other continuous-flow ma- you how they can be de- tabulated in Engineering Bulletin EM-50. 
sae > . ‘ x ao . c 9 Find out about their five exclusive design 

chines. A single failure might cripple the whole line. signed into your product? each dietinies: hilt. 
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Fastener Problem 


of the Month 


Economical Location of Release Springs 


PROBLEM: Release springs in 
precision-built machine tool 
clutches must be mounted on pins, 
to hold them in proper position and 
to insure that they clear all of the 
clutch plates. The Twin Disc 
Clutch Company, Racine, Wiscon- 
sin, formerly used solid pins to lo- 
cate these release springs, but were 
searching for a faster, more eco- 
nomical assembly. 


ROLLPIN 













































































MARCH 1952 





SOLID PIN 

















































SOLUTION: . Rollpins, the 
pressed-fit pins with chamfered 
ends, were suggested by ESNA— 
and Twin Disc engineers were 
quick to realize their advantages. 
Rollpins, simply driven into the 
pressure rings, eliminate the 
reaming operation necessary in 
the former assembly. Rollpins are 
held firmly in place by the con- 
stant pressure they exert against 
the hole walls provide a 
straight guide for the springs. As- 
sembly is faster and cheaper, per- 
formance surer, and field service 
simplified. 


YOUR FASTENING may be done better, faster and cheaper with 
Rollpins. If your present operations or plans call for rivets, set screws, 
dowels, hinge pins, stop pins, clevis pins or similar devices, it will pay you 


to mail this coupon. 


Would you like Rollpin samples and details? Just sign your 
name below and mail this form to us. If you have a special 


problem, send blueprints or a sketch to: 
Dept. R2-322 


| 

| 

| 

| 

: Elastic Stop Nut Corporation of America 
| 2330 Vauxhall Road, Union, New Jersey. 
| 

| 

| 

| 

| 

! 
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Name Title 





ROLLPINS 
++-@ variety of 
lengths and diameters 












and bridge circuits are also available. In- 
ternational Rectifier Corp., 1521 E. Grand 
Ave., El Segundo, Cal. 
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GALVANOMETER SYSTEMS 


Type 1951 galvanometer system has a 
moving-coil suspension connected to a 
red pointer. A white horizontal scale is 
calibrated in black in increments of 1 
mm, with 15 divisions each side of center 
zero. Instead of being supported by a 
large phenolic base as is generally done, 
the moving-coil suspension is mounted on 
support rods, reducing size, weight, and 


cost. The entire assembly is protected 
and kept dust-free by a 2%49-in. diam 
aluminum cover. A knurled knob on top 
of the case permits accurate zero adjust- 
ment of the pointer. The knob may be 
locked by tightening one or both of the 
screws on each side of it. A slide lock 
protects the movement from mechanical 
shock in transit. Type 1951 systems are 
normally supplied complete with magnet, 
mounting dimensions, and hardware for 
use in new instruments. For replacement 
of existing galvanometers in bridges or 
potentiometers, they are available without 
magnets or hardware. Systems are avail- 
able with sensitivities of 0.5, 1, 2, and 
4 microamp per mm scale division. Shall- 
cross Mfg. Co., 10 Jackson Ave., Colling- 
dale, Pa. 
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RESISTANCE THERMOMETER PICKUPS 

New series of temperature pickups for 
measuring temperatures up to 1832 F 
are now available. Featured is a high- 
voltage ‘output (0-1 volt). These Type 21 
pickups provide a resistance change of 
50 ohms over their specified temperature 
ranges and may be excited with 20 ma. 
rms. Ranges between 0-100 C (32 to 212 
F) and 0-1000 C (32 to 1832 F) are stand- 
ard. The sensing element is contained 
within a spade-shaped tip of a stainless 
steel case. Thermal time constant of this 
cased instrument is less than 1 sec in 
water. It may therefore be used to fol- 
low very rapid thermal transients. Units 
are guaranteed to have an accuracy of 
+1 per cent of full scale. Resistance 
change is linear with respect to tempera- 
ture, except for the highest ranges, which 
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. ive basis for solving innumerable problems related to 
“4 human progress. 
t, “One Nichrome.” All over the globe, men have 
Hs come to acknowledge this unique alloy as the most 
= effective means for solving a host of problems also 
ut related to human progress—in the fields of engineering 
il- and production. 
- This being so, we take particular pride in our 
g- & trademark: NICHROME-—granted solely and wholly 

on M. Rigietared to us by the United States Patent Office forty-three 
7. @ ni Want dibs years ago. Representing a series of superb electrical 

Putcnd, Glin by heating and resistance alloys, developed and produced 

PS TisiserElaiatc Colhmaiens only by Driver-Harris, it symbolizes top quality and 
- August, 1908 utmost dependability to manufacturers everywhere. 
gh- 
7 World-Famous Nichrome is produced only by 
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ure * e 
= Driver-Harris Company 
< HARRISON, NEW JERSEY 
a BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 
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a Manufactured and sold in Conan i The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 
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"One World.” All over the globe, men have comé’ 
to acknowledge this unique concept as the most effect- 
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LEDEX ROTARY SOLENOIDS 


have a curvature ot a tew per cent. Stand- 
ard instruments are supplied in 18-8 
stainless-steel or inconel cases and are 
suitable for insertion in high-pressure 
liquid and gaseous systems. Other steels 
or alloys, such as 316 stainless steel, can 
be supplied on order for use with ex- 


ceptionally corrosive fluids. Pickups are 
suited for telemetering, recording, and 
remote indication of liquid and gas tem- 
peratures. Since pickup output impedance 
is approximately 50 ohms, a step-up trans- 
former may be employed to raise the 
voltage by a factor of 10 or 20 times. 
Power thyratron control of electric fur- 
naces, telemetering channel inputs, etc., 
therefore become possible without inter- 
mediate amplification. Pickups may also 
be used to actuate milliameters and sen- 
sitive relays. Trans-Sonics, Inc., Bedford 
Airport, Bedford, Mass. 
No. 25, Reader Inquiry Fa 


MINIATURE POWER RESISTORS 


Dalohm miniature resistors are avail- 
able with ratings of 2, 5, and 10 watts. 
Featured is a completely welded con- 
struction from terminal to terminal. Sili- 
cone material seals the resistance element, 


making it impervious to moisture. The 
standard tolerance of the resistors is 1 
per cent, but a tolerance as high as 0.05 
per cent can be furnished if necessary. 
Temperature coefficient is practically flat. 
Resistance shift is less than 0.00002 per 
cent per deg C. Dale Products, Inc., 
Columbus, Nebraska. 
e No. 26, Reader 


HIGH-VOLTAGE POWER SUPPLY 


Designed for use with cathode-ray and 
geiger-counter tubes, Norelco regulated 
high-voltage d-c power supply unit op- 
erates at temperatures from —30 to 80 C. 
This small, light-weight unit can be 
adapted for many applications, particu- 
larly in airborne and radar equipment. 
Requiring an input of 315 volts d-c, 50 
ma, it has an output of 18 kv d-c, with 
a maximum of 150 microamp. Taps may 
be provided at lower voltages to supply 
intermediate accelerating anodes. Hav- 
ing an a-c ripple average of 1 per cent, 
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CONTROL TRANSFORMERS 


...With Zproved regulation as power factor ayes 


Isolation of control circuits posed a problem for 
manufacturers of machine tools. The controls, largely 
solenoids and relays, pull large currents, have very 
poor power factors and, therefore, require voltage 
with good regulation for proper operation. 

Westinghouse engineers provided the answer in 
a line of transformers built around lightweight 
Hipersil® cores that allow designs which keep re- 
actance low with respect to resistance. Performance 
charts show increasingly better regulation as the 
power factor drops. 

This line of transformers is offered in many sizes 
and ratings. All are provided with terminal blocks 
for easy, solderless connections. Two types of pro- 
tection, fuse block or integral circuit breaker may be 
specified if desired. Transformers without any built- 
in protection are also available. 

This is another in a long series of examples that 
adds to the Westinghouse record of solving tough 
transformer problems. If size, weight, regulation, and 
quantity production have any bearing on your trans- 
former requirements, call your Westinghouse repre- 
sentative, or write Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pennsylvania. J-70609 
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400 
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TYPICAL REGULATION CURVE 


Graph shows regulation for .075-kva transformer, 60 cycles. 
Westinghouse Machine Tool Control Transformers are 
available in ratings .075 to 1.5 kva. For details, ask for 
Catalog Section 44-425. 














Here at Coto-Coil... 


. . . bobbin type coils are produced in mass production 

PARTIALLY WOUND quantities . . . yet with craftsman-like precision . . . to 

BOBBIN-TYPE COIL rigid specifications. In this battery of Bobbin Winders notice 

that each machine winds three coils simultaneously. The 

winding speed is timed so that two coils are winding at all times while the 

operator resets the third. Such modern production facilities, plus 35 years of 

experience, combine to make Coto-Coils the first choice for engineered coils. 
Coto-Coil Company, 63 Pavilion Avenue, Providence 5, R. I. 


qClsy 


pO 
Coto ‘<>’ Coils 
+. i a? 


Eliminate high-cost-specials’ 
by standardizing on 


AMERICAN STOCK GEARS - 


Reach for the handy American Stock Gear catalog 
when you are specifying gears for the product 
you are designing ... Save time... Save money. 

This complete line of high quality gears in- 
cludes brass, bronze, steel, semi-steel, cast iron 
and non-metallic gears of every industrial type. 

Readily available from an authorized distribu- 
tor near you. 


American Stock Gear Catalog 300 con- 
tains detailed information and latest 
prices on complete line. 


AMERICAN STOCK GEAR division 


PERFECTION GEAR COMPANY « HARVEY, ILLINOIS 


unit is built to withstand 21 kv at 50 
per cent humidity. Four electronic tubes 
are used: one 5763 r-f oscillator, one 
6AQ5 regulator, and two IB3GT high- 
voltage rectifiers. Unit is housed in a 
metal case and is shielded for r-f radia- 
tion. Leads are brought out to facilitate 
connections to cathode-ray or geiger- 


counter tube and to low-voltage power 
supply. A Ferroxcube core is used in the 
high-voltage transformer to obtain high 
efficiency and compactness. Dimensions 
are: 6 in. wide, 5% in. high, 3% in. 
deep; weight is 2% lb. Supply can also 
be provided to meet special voltage and 
current requirements. North American 
Philips Co., Inc., Electronics Div., 750 
S. Fulton Ave., Mount Vernon, N. Y. 
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SOLENOID-OPERATED AIR VALVE 


Model 501 is a 4-way solenoid-oper- 
ated air valve used for actuating double- 
acting cylinders. A ¥%4-in. pipe area ex- 
tends through the valve. Operation is by 
direct solenoid control and spring re- 
turn of an aluminum spool, which is the 
only moving part in the unit. Small “O” 
rings mounted on this spool act as seals 
when they come in contact with the 


bores of the body and end-cap retainers. 
Bores are honed, polished, hard-chrome 
plated, and re-polished to a mirror finish 
to provide good contact surface and ‘tong 
life for the two “O” rings, which are the 
only wearing parts. Valve is 5 in. long, 
2% in. wide, and 2% in. high. Parts con- 
sist of a cast-iron base, bronze body, and 
retainers, aluminum spool, and a solenoid 
with aluminum cover. “O” rings are used 
as static seals throughout; gland-type 
packing is not required. The end-cap 
retainers, held in place by retaining rings, 
are easily removed by inserting a 5/16- 
in. screw in an integral thread of the 
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FASTER, LOWER COST 
RIVET PRODUCTION WITH 


STERLING SPEED-TROL! 


Sterling Speed-Trols are aiding in faster, more 
































economical production of our patented Cherry 
Blind Rivet, reports Mr. Milo Ketchum, Chief 
Engineer of Cherry Rivet Company, Los An- 





geles. Speed-Trols were selected to drive our 
automatic upsetting machines because of their 
accurate speed selection, positive pulley ad- 
justment, compactness, smooth, quiet opera- 
tion. We have used Speed-Trols for over fe 


years without one bit of repair cost. 


STERLING SPEED-TROL 
GIVES YOU VARIABLE SPEED 


CONTROL NECESSARY FOR: 
EQUIPMENT ADAPTATION TO: Sequence 


synchronization — operators’ abilities —load 
variations due to differences in quantity, 
quality, weight, size, tension, hardness or shape 
of material to be processed, machined, con- 
veyed, blended, mixed, etc. 
PROCESS CONTROL OF: Temperature— 
viscosity — level — pressure — flow —etc. 
TIME CONTROL OF: Baking—drying— 
heating — cooking — pasteurizing — soaking — 
chemical action —etc. 

With Speed-Trol you get the maximum in 


y 1; J a a 1 7 4 4 - é € o ~_ Vi 4 re) a production, plant efficiency, quality and profit 


OTHER STERLING ELECTRIC POWER DRIVES: 
e STERLING SLO-SPEED (GEARED) MOTORS 
* STERLING KLOSD AND KLOSD-TITE (NORMAL SPEED) MOTORS 


cS. DRIP-PROOF * SPLASH-PROOF + TOTALLY ENCLOSED 
ELECTRIC 


TERLING vcroes 


sh 
Plants: New York City 51; Van Wert, Ohio; Los Angeles 22; Hamilton, Canada; Santiago, Chile. 


70 ILLUSTRATIONS 
showing how Sterling Elec- 
tric Power Drives reduce 
production costs. Write for 


Bulletin No. A108. 
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retainer. Current requirements of the 
solenoid are: 0.8 amp inrush and 0.2 amp 
holding at 115 volts, 60 cycles. Solenoid 
can be held energized for any period of 
time. A constant-duty pump, it is avail- 
able for any voltage or cycle requirement. 
It can be mounted in any position, but 
¥%4-in. side base pipe porting is standard; 
bottom porting or manifold mounting 
can be furnished upon request. The ex- 
haust port may be restricted, when de- 
sired, for the purpose of reducing cylinder 
piston speed. Mechanical Air Controls 
Sales Co., 15311 W. 11 Mile Rd., Royal 
Oak, Mich. 
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LAUNDRY MACHINE CONTROLLER 

Providing automatic reversing of laun- 
dry tumbler driving motors, laundry con- 
troller is built in a NEMA type 1A semi- 


HERMETICALL Y SEALED dust-tight enclosure. Available in NEMA 
~~, size 1, it can handle up to 5 hp at 208- 
TIME FLEMENT 220 volts, 3 phase, or 7% hp at 440 


ae 










Sthie-ONWere 
TIME DELAY 
R E L AY 5 volts, 3 phase. Unit consists of a stand- 


Sl only one moving part ard reversing Life-Linestarter, a timing 


relay, braking relay, anda 5-point termi- 





The simplest time element ever developed for electrical we block os nee Serene. — 
° . ° . 21ay 1S se ) provide ree reversals per 
equipment is the basis of the new SILIC-O-NETIC Time as a ae ie sept age wate) a 
Delay Relay. There are no heating elements . . . no gaskets with intervening 2-sec off-periods. = 
| levers . .. no mechanical connection to the armature, sera em gag agen agar vs 
yet the time element forms the very heart of the relay itself. stop the motor quickly between reversals. 
Being hermetically sealed, the SILIC-O-NETIC element eee ee rey See 

> . Pittsburgh 30. 
is forever free from the effects of dirt, dust or adverse atmos- Rei Meets elites Bastien Gane Sie 


pheres. Employing silicones, timing is positive and un- 


affected by normal ambient temperature changes. FRACTIONAL HP MOTORS 


YOUR PRODUCT can have the long life dependability EMC Model 1120, rated at 1/40 to 
of SILIC-O-NETIC Time Delay performance... at low cost. 1/12 hp, has been developed for sewing 
° ° ° ° . machines, mixers, laboratory equipment 

Complete information is available upon request. Write and other similar applications where gear 


for Bulletin 5001. units are not used. Features include a 
streamlined case, die-cast and flat-sided 
for easy mounting and precise alignment. 


f 


99 Plum Street, Trenton 2, N. J. 
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You're on the right track to the right 
answer when you call in Kurz-Kasch 
first—one of the largest and most ex- 
perienced moulders of thermosetting 
plastics in the country. All we need to 


If you're in a hurry for a price, will an 
approximate price do? If so, please state. 
Most moulders are pretty fair at guessing, 
but hate to hang their hats on such guess- 
work. 


[ If it’s a firm price you want we'll need a 

little more time. Average estimates cost 
us about $35.00 and there will probably 
be many requests ahead of yours. But your 
estimate will reach you sooner, and your 
prices will be more attractive, if you are 
specific and follow these rules: 


Be sure blueprints are legible. 


Relax tolerances wherever possible. (Circle 
those dimensions which must be held.) 


Advise how the part will be used and 
show its next assembly, if possible. 


State the material required if you know 
it. If not, give information on heat re- 
quirements, color, moisture and chemical 
resistance, impact, electrical or tensile 
requirements. 


fad Lo tl 


Want the right answer to your plastics problem? 
_— — 


help you is your inquiry on the plastic 
moulded part you need. And if you'll use 
this check list to prepare that inquiry, 
youll be helping us to help you more 
quickly. Here it is: 


How large a mould is required? What 
will be your ordering requirements? How 
many parts will you use per year? How 
many years do you estimate the item will 
be active? 


4 How much finishing is actually required 


on the part? 

Must the gate be ground flush? 

Will a tumble finish suffice for flash re- 
moval? 


Will the ultimate consumer actually see 
the part or any particular portion of the 
part? 

What finishing on this part will be done 
in your plant? 


[ If inserts are required, who is to furnish 
them? Send blueprints of inserts. Advise if 
plastic flash must be removed from inserts. 


Is a model or sample part available? Can 
we see it? 


& Are suggestions for minor changes in 


design acceptable? 


You'll get the right price for the plastic part that’s right for the 
job in every way if you'll follow this check list. And if the part 
you need calls for thermosetting materials that can be compression, 
transfer or plunger moulded, you'll get the right supplier with the 
right facilities if you pick Kurz-Kasch. We're ready when you are. 








Kurz-Kasch, Inc. 1419 South Broadway ® Dayton 1, Ohio 


Branch Sales Offices: New York, Lexington 2-6677 °* Rochester, Hillside 2415M 
Chicago, Harrison 7-5473 * Detroit, Trinity 3-7050 * Philadelphia, Granite 2-7484 
Dallas, Logan 1970 * Los Angeles, Richmond 7-5384 * St, Louis, Delmar 9577 * Toronto, 
Riverdale 3511 * Export Office: 89 Broad Street, New York City, Bowling Green 9-7751. 
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Kure-Kase 


FOR OVER 36 YEARS PLANNERS AND Telia 13 IN PLASTICS 
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Housing is ventilated. Bearings are porous 
bronze sleeve bearing with felt oil res- 
ervoir. Internal fan is standard. Weight is 
2 lb. No-load speed is 15,000 rpm. Full 
load speed is 7500 rpm. Rating for con- 


tinuous duty is 1/30 hp. Howard Indus- 
tries, Inc., Racine, Wis. 
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HEAVY-DUTY CORD 

Type SO Coroprene jacketed cords 
have been registered by the U.S. Bureau 
of Mines and the Bureau of Mines, 
Commonwealth of Pennsylvania, as hav- 
ing successfully passed their flammabili- 
ty tests. This flame-proof cable is iden- 
tified in sizes of 14 gage and larger as 
P-117BM. Type SO cords are available 
for industrial use in gages from 18 to 
10 and with current-carrying capacities 
from 7 to 20 amp. Containing a syn- 
thetic, rubberlike neoprene-base jacket, 
they are designed for 600-volt service. 
Applications include use on heavy port- 
able tools and other hard-service equip- 
ment requiring cords unaffected by pe- 
troleum products and their derivatives, 
and which are ozone and corona-resist- 
ant. UL-approved, the cords will not 
become brittle or crack in sunlight or 
dry air. Cornish Wire Co., 50 Church 
St., New York 7. 
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THERMO RELAY 
Model TR-2 automatic thermo relay 
has been developed for relay and time- 
delay applications. It will control equip- 
ment drawing up to 0.5 amp at 117 


volts and is available for a wide range 
of actuating currents. Time delay is ad- 
justable from 1/10 to 4 sec. Overall 
length is 2% in. B-T Manufacturing Corp., 
38 N. Second Ave., Mt. Vernon, N. Y. 
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TEFLON GASKETS AND PACKING 

Now available is a complete new line 
of Teflon gaskets and packing; Teflon 
sheet, tape, cylinder, rod, tube, and bar 
stock; and special machined shapes. Tef- 
lon packing is furnished, lubricated or 
unlubricated, in endless rings and in 
continuous braided construction (braided 
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EVERY 


ADLAKE RELAY 


BRINGS YOU 


“PLUS” FEATURES: 


e HERMETICALLY SEALED 


¢ SILENT AND 


CHATTERLESS 


e REQUIRES NO 


MAINTENANCE 
¢ ABSOLUTELY SAFE 


Established 1857 ¢ ELKHART, INDIANA ¢ New York e Chicago 
Manufacturers of ADLAKE Hermetically Sealed Relays 
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ADLAKE RELAYS AT WORK — one of a series of advertisements on specific ADLAKE applications 


Constant timing characteristics mean 


Lasting Dependability 


THESE 


A/ 


‘ws (4 


bl 


Adams & Wes lake 


OHIO 
BRASS COMPANY 
—ANOTHER 
USER OF 


diak 


MERCURY RELAYS 





The use of No. 1200 ADLAKE Time-Delay Re- 
lays by the Ohio Brass Company in their 
BH-4 Starter shows they are ideally suited for 
timing circuits. Their job is to provide a time 
period between the first and second accelerat- 
ing contactors. Uniform operation at all times 
is assured by the tamper-proof, non-adjust- 
able, time delay element. 


And like all ADLAKE Relays, they are hermeti- 
eally sealed against dust, dirt, moisture and 
oxidation. The mercury-to-mercury contact 
which takes place within the contact envelope 
assures positive action and freedom from 
failure. 


Let us cooperate with you in planning effi- 
cient, money-saving applications of ADLAKE 
Relays in your business! Write The Adams & 
Westlake Company, 1108 N. Michigan, Elk- 
hart, Indiana. No obligation, of course. 








MUSINEE | 


types available with blue asbestos core). 
Teflon gaskets are supplied in jacketed 
construction (choice of insert materials), 
as solid Teflon ring gaskets, or in special 
shapes. Teflon is completely inert chem- 
ically; therefore, it cannot be attacked or 
contaminated, by organic or inorganic 
acid, alkali, or solvent. It has high me- 
chanical and impact strength, excellent 
dielectric properties, zero water absorp- 
tion, and is serviceable from —150 to 
550 F. In addition. Teflon has a natural 
slippery, anti-adhesive surface. Flexrock 
Co., Packing Div., 3609 Filbert St. Phila- 
delphia 4. 
e No. 33, Reader 


MOTORIZED SPEED REDUCER 


In contrast to the conventional method 
of connecting an explosion-proof motor 
to a separate speed changer, both units 
are mounted in one frame in new Vari- 


| drive motor. Motor element is totally en- 


In the field of electronics and 

the electrical goods industry, 
MOSINEE is known for its 
dependable uniformity, and its 
scientifically controlled physical 


and chemical properties, such as: 


Good dielectric strength .. . 
proper softness or stiffness . . . 
high tensile or tear strength... 
creped with controlled stretch or 
flexibility . . . specified pH for 


maximum-minimum acidity or 


alkalinity ... accurate caliper, density, 


liquid repellency or absorbency. 


If you have a fabricating or 
processing problem involving 
paper, a discussion with MOSINEE 
technicians might prove helpful. 
Please write Dept. EM. 





closed and air movement is forced over 


enclosed unit from the exterior by a 
spark-proof fan housed within the end 
sector. A control dial enables speed to 
be changed instantly. The motor is avail- 
able in output speeds from 2 to 10,000 


| rpm and in ratings from 1 to 20 hp. 


When gear reductions are necessary they 
are incorporated as an integral unit of 
the drive. U. S. Electrical Motors Inc., 


| 200 East Slauson Ave., Los Angeles 54. 
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PRINTED CIRCUITS 


|. Series of printed circuits consist of a 


complete resistor and capacitor electrical 
circuit, with external leads for connecting 
into an electrical or electronic assembly. 
A number of standard circuits are avail- 


| able, some of which incorporate as many 
| as six separate resistors and capacitors. 


Special circuits can be made to meet 


| individual requirements. Patterns for re- 
| sistors, capacitors and conductors are 
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TO BE SURE CORRECT 
TERMINAL WILL BE SELECTED 


Color code of each AMP PRE- 
INSULATED* terminal tells wire 
size range at a glance. 22-16 
red, 16-14 blue, 12-10 yellow. 
A.W.G. and Navy wire ranges 
are also stamped clearly on 
tongue. 


TO BE SURE PROPER TOOL WILL 
BE USED, AND TERMINAL NOT 
"UNDER CRIMPED”’ 


Matching color code on AMP tool 
handles makes doubly sure that 
correct tool will be selected. And 
there is no chance for ‘under 
crimping’! Patented AMP 
CERTI-CRIMP* ratchet means 
correct pressure is reached be- 
fore tool will release. 








” 












TO BE SURE TERMINAL WILL 
NOT BE “OVER CRIMPED”’ 


AMP crimping notches are plug 
gauged to .003” to insure pre- 
cision crimp! Terminals cannot 
possibly be crimped too hard. 
Each tool leaves an actual 
“brand” or dot code to double 
check proper installation. 





THE SAME OR SIMILAR OUTSTANDING 
CODE AND DESIGN FEATURES ALSO 
APPLY TO AMP PNEUMATIC HAND 
BENCH AND POWER PRESS 

AND AUTOMATI 


*Trade-Mark 
AMP Trade-Mark Reg. U. S. F 
Above AMP products are cover 
by Patents or Patents Pending 





AIRCRAFT-MARINE PRODUCTS INC. 


in Conado: ONTARIO, R. M. HUTCHESON, 10 Nordale Crescent, Hardington, P O. 
Toronto 15, Eigin 5647 


QUEBEC, BRUCE C. WALLACE, 3275 Linton Boulevard, Apt. 9 
Montreal, Belair 8345 
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he @ Here is an entirely new line of MARCO Fractional Horse- 
Ne N power Motors designed to give your product that extra 
power essential in so many units. These new Permanent 
Split Capacitor Motors are engineered and manufactured 
with the same care and precision of other Marco Motors. 
You will get the same fine performance tailored to your 
particular requirements. 





i ge ella 
Aircraft Components 

















MARCO Permanent Split Capacitor Motors are available 
in totally enclosed or open designs with 60 cycle speeds 
from 850 rpm to 3450 rpm; ball or sleeve bearings; 1/30 
H.P. co 1/4 H.P. Voltages are 110 or 220 for 25, 50 
and 60 cycle. These motors can be supplied in either 
standard or Tri-Motor designs to operate at a single speed, 
two speeds or completely variable as desired. Mountings 
are available in rigid, resilient, flange and stud types. 





Blueprint Machines 
































For more specific information on MARCO Motors for your 
product, mail in the check list below. 




















| Please send your recommendations for a motor | 











Special Specifications 


to fit our specifications listed below: | 
Name.... ‘sie 
| Company ef 
| Nh cose ar = 
| Current H. P. | 
Speeds Shaft Specifications | 

| Mounting Product | 
a 

1! 











Machine Tools 


MARCO INDUSTRIES, INC. 


788 Terrace Blvd., Depew, New York 








Quality Motors 
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your product at 
ready-made prices 












printed on vitreous, high-dielectric ce- 
ramic plates by a silk-screen process. The 
dielectric properties of the ceramic are 
used for the capacitors, silver for con- 
ductors, and carbon graphite or other 
resistance materials for resistors. After 
the patterns are printed they are bonded 
permanently to the ceramic surface by 
controlled curing. Then they are pro- 
tected from abrasion and humidity by 
the application of an impervious plastic 
covering. One printed circuit replaces 
from two to six individual components, 
with a resulting reduction of soldered 
connections of from 25 per cent to 80 
per cent, depending on the circuit. Since 
only external leads need be soldered, as- 
sembly errors and faulty connections are 
minimized. Stupakoff Ceramic and Mfg. 
Co., Latrobe, Pa. 
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PRECISION GEAR TRAINS 

A line of precision gear trains is avail- 
able for instrument applications. These 
gear trains are availble in ratios up to 
15,000:1. The shaft height from the 
mounting surface and the shaft diam 
have standard dimensions. For applica- 
tions where various reductions are re- 
quired at different times, the gear train 





is available with a modified design to 
incorporate a variety of internal gearing 
arrangements. Various gear clusters may 
be supplied for obtaining a multitude of 
ratios using the same housing. Precision 
hobbed gears and bearings are used ex- 
clusively, with the result that maximum 
efficiency, uniform torque, and minimum 
backlash are obtained. Face mounting can 
be provided for most servo motors, syn- 
chros, potentiometers, and other electro- 
mechanical components. Bowmar In- 
strument Corp., 4214 Leo Rd., Fort 
Wayne, Indiana. 
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AIR PUMP 

No oil is required in the pumping 
chamber of three new air-pump models. 
Instead, four carbon vanes sliding in slots 
in the rotor lubricate themselves. This 
eliminates the necessity of oiling and 
assures delivery of oil-free air containing 
no hot oil vapor or mist. Ball bearings 
are grease-sealed for life, and a venti- 
lated space between bearings and pump- 
ing chamber prevents grease from enter- 
ing the latter. Centrifugal force seats the 
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insist on 
“buried” integrity 
im your products 


In the durable goods field most of the products are 
composed of many component parts. Acadia Synthetic 
Rubbers are contributing importantly to the supe- 
riority of thousands upon thousands of these 
products on land, sea, and in the air—from battle- 
ships to tiny instruments. For years manufac- 
turers in hundreds of industries have found by 
experience that, with Acadia Synthetic Rubber 
parts in their products, they will never have 
trouble from that source. Acadia is a “buried” 
but vital component for products of 
highest integrity. Insist upon it! © for every synthetic 
rubber requirement 


e sheets 

@ tubing 

@ strips 

e channel 
e@ washers 
@ seals 

e bellows 
e gaskets 
@ rings 

© extrusions 
@ cut parts 


# 
ACADIAL) gh + 
Processors of Synthetic Rubber Y PRODUCTS heat, light 


and Plastics « Sheets 
Extrusions « Molded Parts 


DIVISION WESTERN FELT WORKS ¢ 4035-4117 OGDEN AVENUE, CHICAGO 23, ILLINOIS 
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Leach RELAYS 


ARE PERFORMANCE PROVED! 


































INDUSTRIAL RELAYS 
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SPECIAL RELAYS 


You get better service from LEACH RELAys because thousands of types of 
relays for thousands of applications have been proved-in-use for over 30 years. 


LEACH RELAYS are designed with an exceptionally high factor of safety 
for extra dependability. Simplicity of designs makes installation quick, easy 
and inexpensive. Get all the facts and make your own comparisons. LEACH 
RELAYS’ outstanding performance, reliability, scurdiness and economy have 
been proved-in-use. 


Highest standards of engineering, materials and workmanship assure long, 
safe, efficient, trouble-free service. 


FOR BETTER CONTROLS THROUGH BETTER RELAYS—CONTACT LEACH 


LEACH RELAY CO. 


5815 AVALON BOULEVARD, x LOS ANGELES 3, CALIF. 


Representatives in Principal Cities of U. S. and Canada 
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rotor vanes with constant pressure against 
the housing, resulting in unvarying per- 
formance at full rating. Vanes compensate 
for wear automatically. Since no oil film 
is used for sealing against loss of vacuum 
or pressure, pumping characteristics are 
unaffected by temperature changes. Sim- 
ply constructed, pump has no body or 
end plate spacer gaskets, no shaft seal, 
or lubricator. There is no metal-to-metal 
contact except at bearings. Applications 
include use on instruments and controls 
and in paper-handling and food-pack- 
aging machinery. All three models pro- 
duce up to a 20-in. vacuum, and a 
10-lb pressure. Model 0740 delivers from 
3.5 to 5.6 cfm; Model 1550 from 8 to 10.5 
cfm; and Model 3040 from 17 to 24 cfm, 
according to the rpm selected. Gast Mfg. 
Corp., Benton Harbor, Michigan. 
rcle No. 37, Reader Inquiry Facility, page 


TRANSMISSION LINES 
Fretline open-wire transmission lines 
are now manufactured with an insulator 
made of clear, prime virgin polystyrene. 
Elimination of all coloring matter from 





this insulator tends to reduce changes in 
the characteristic impedance of the trans- 
mission line. The wire used is hard- 
drawn with precision tolerance and will 
hold its shape even after extensive salt- 
spray tests. Fretco Corp., 1041 Forbes St., 
Pittsburgh 19. 
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IMMERSION THERMOSTAT 

Three-phase immersion thermostat has 
been developed for liquid storage vessels 
to control temperature with an accuracy 
of 5 to 10 F. Type KT-3 can handle 10 
kw at 230 volts 3 phase, or 15 kw at 
460 volts 3 phase, noninductive load. Sta- 
tionary contacts, made of pure silver, 
have % in. diam. Floating contacts are 
mounted in tripod configuration to in- 
sure equal contact pressure at all points. 
Dimensions of these contacts, also made 
of pure silver, are % x % in. Temperature- 
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° The beginning of a profitable 
relationship . . . PARKER and you ! 


The Parker representative is prepared to show you how Die Castings can better meet your 
requirements. Parker Die Castings have been at work for nearly fifty years in nearly every industry. 
Die Castings have proved to be economical, practical and durable. During the last war, nearly all 
of Parker's production went to the aircraft industry. Today, Parker Die Castings are finding more 
and more applications. Call in Parker engineers on your next design problem. The use of Parker 
Die Castings will prove profitable to you! 


OLLIE J. BERGER COMPANY, 139 North Clark Street, Room 1415, Chicago 2, 
Ill. Dearborn 2-4954 » O. H. BROXTERMAN & SON, 2174 Buck Street, Cin- 
cinnati, Ohio Cherry 1623 » H. R. LaMONTAGNE, P. O. Box 969, 76 Mill Street, 
Springfield, Mass. Phone 6-3642 » J. C. PALMER, P. O. Box 971, Rochester 3, 
N. Y. Monroe 1209 » G. L. PALMER, 97 Spring St., Metuchen, N. J. Phone 
6-0525 » MR. J. G. HODGSON, 2832 East Grand Blvd., Detroit 11, Michigan 
Trinity 1-9385 » EDWARD F. HIGGINS, JR., 4931 Laclede Avenue, St. Louis 8, 
Mo. Forest 6541 » LARRY WARD, 1500 LaSalle Avenue, Minneapolis, Minn. » 
WARREN OLSON, 612 E. Bishop Street, Bellefonte, Pa. Phone 2951 » D. F. 
MARSH, 35 Chestnut St., Girard, Penna. Phone 528R Girard, Pa. 


- = THINK OF Parker White-Metal Company + 2153 McKinley Ave. Erie, Penna. 


PARKER rR 


MARCH 1952 163 
















a metal ball 
PROBLEM? 




























































































a2 8 ce), 
Work It Out For You 


















































Whether it is a pre- 
cision ball bearing 
or one of the other 
many ball applications in in- 
dustry, your problem will not be 
entirely new. Strom has been in 
on many ball problems and 
knows the importance of the 
right ball for the job. 

Strom has been making pre- 
cision metal balls for over 25 
years for all industry and can be 
a big help to you in selecting the 
right ball for any of your require- 
ments. In size and spherical 
accuracy, perfection of surface, 
uniformity, and dependable 
physical quality, there’s not a 
better ball made. 












Largest Independent and Exclusive 
Metal Ball Manufacturer 





sensitive element consists of an invar 
rod, mounted inside a brass tube, actuat- 
ing a beryllium-copper knife-edge leaf 
spring. This provides a fast make-and- 
break and strong contact pressure when 





closed. Terminal screws are 8-32, silver- 
plated to minimize local heating. Termi- 
nal spacings are % in. through air and 
% in. over surface between live parts 
and ground, or terminals of opposite 
polarity. Overall length is 13% in., in- 
cluding 5/16 in. diam bimetal immersion 
element. Built to UL standards, thermo- 
stat has following ratings: 30 amp, 240 
volts a-c, 3 phase; 20 amp, 480 volts a-c, 
3 phase. With an adjustment range 30 F 
each side of center setting, thermostat is 
normally set at 150 F, but center set- 
tings can be set on order to any tempera- 
ture between 30 and 300 F. Wesix Elec- 
tric Heater Co., 390 First St., San Fran- 
cisco. 
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WIRE AND CABLE CALCULATOR 


Plastic calculater shows at a glance the 
approximate weight per thousand ft of 
solid and stranded wire and cables with 
one, two or three conductors. On the 
reverse side is shown the size of conduit 
or tubing needed for various numbers of 





conductors when using types R, RH, RW, 
RF32, RU, RUF, RUW, TF, T, and TW, 
or lead-covered cable type RL or RHL. 
User can also find the allowable current- 
carrying capacities of conductors in amp. 
In addition, there is a table giving the 
amp correction factor for room tempera- 
tures over 30 C and F. All figures are 
based on the 1951 National Electrical 
Code. Triangle Conduit & Cable Co., 
Inc., New Brunswick, N. J. 
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SOLDERING CREAM 


Soldering cream, it is claimed, includes 
ingredients that increase the activity of 
the flux without the use of mineral acids. 








© THE 
WIDE BAND 


® BY WATERMAN 
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wer. 14 Ibs. ’ 
12" x6" x7" § 


Another Waterman 
POCKETSCOPE confirming the 
obsolescence of conventional 
oscilloscopes. Characterized by 
wide band amplifier fidelity with- 
out peaking as well as amazing 
portability. S-14-B POCKETSCOPE 
is ideal for laboratory and field 
investigation of transient signals, 
aperiodic pulses, or recurrent elec- 
trical wave forms. 


a channel: 50mv rms/inch, with response 
within —2DB from DC to ZOOKC, and pulse 
rise of 0.35yus. Horizontal channel: 0.3v 
rms/inch with response within —2DB from DC 
to 200KC, and pulse rise of 1.8us. Non-fre- 
quency discriminating attenuators and gain 
controls, with internal calibration of trace 
amplitude. Repetitive or trigger time base, 
with linearization, from VYacps to 50KC, with 
+ sync. or trigger. Trace expansion. Filter 
graph screen. Mu metal shield. And a host of 
other features. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


‘a 


WATERMAN PRODUCTS INCLUDE: 
S-4-A SAR 


PULSESCOPE 
$-5-A LAB : PULSESCOPE 
$-10-B GENERAL POCKETSCOPE 


*S-11-A INDUSTRIAL POCKETSCOPE 
.. 5-14“A HIGH GAIN | POCKETSCOPE 
S-15-A TWIN TUBE POCKETSCOPE 


Also RAKSCOPES, LINEAR 
AMPLIFIERS, RAYONIC TUBES 
* and other equipment 
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From the tiny truss head screws in your elec- 
tric toaster, to the larger stove bolts in cooking 
ranges—Central Screw Company is one of 
the nation’s leading producers both quantity- 
wise and quality-wise. TWO HIGH-SPEED 
PLANTS, one east and one midwest, enable 
Central to deliver all types of standard and 
special fasteners to any destination .. . fast! 


- STANDARDS FROM STOCK 
"Fact DELIVERIES... . 
SPECIALS TO ORDER 


LOS ANGELES, CALIF, f CHICAGO, ILL. 


vu Can Depend on Central 


(Arm) CENTRAL SCREW COMPANY 


3501 SHIELDS AVE., CHICAGO 9, ILLINOIS 
3028 —. ELEVENTH ST., LOS ANGELES, 23 CALIF. © 149 EMERALD ST., KEENE, N.H 
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Intended for use on all operations where 
soldering paste is specified. Maker states 

| that phosphor bronze and nichrome may 
| be soldered as readily as tinned steel, 
at galvanized iron, etc. Cream is also effec- 
re & be n rat @ | fa} : Ee tive when used for sweating copper fit- 
| tings. The cream gives off no toxic fumes. 


Available in half-pound cans. Farrelloy 
iif Co., 1245 No. 26tk St., Philadelphia 21. 
Pp e fs @ ) is eal an of = Circle No. 41, Reader Inquiry Facility, page 207 
i) NEW PHOTOCOPY MACHINE 
cy 


Using only 2 instead of the 12 steps 
required by most photocopy equipment, 
Auto-Stat produces dry black and white 
photocopies in less than 30 sec. Based 
on a new principle of instant and auto- 
matic developing and fixing, the machine 





can be mounted on part of a desk top— 
no dark room is required. All types of 
documents can be copied, regardless of 
whether the original is printed on one 
' or both sides, or on opaque or translucent 
paper. The machine is 21 in. long, 8 in. 
wide, 5 in. high and can be driven by 
either an a-c or d-c motor. American Pho- 
tocopy Equipment Co., 2849 N. Clark 
Street, Chicago 14, IIl. 


Circle No. 42, Reader Inquiry Facility 





page 207 


AUTOMATIC WIRE STRIPPER 


Heavy-duty, automatic wire stripper, 
the Speedex Automatic 766-I, features a 
delayed action release. This prevents the 


sae specify wires from being crushed or bent. The 


HEVI DUTY SPECIALTY 
TRANSFORMERS 


The above Hevi Duty 100 KVA tap changing transformer 





provides 36 steps of output voltage control for regu- 


lating industrial equipment. The liberal design and entire action is automatic; squeezing the 
handles causes the stripper to grip the 
wire, cut the insulation and strip it free 


assure years of quiet, dependable service. Sizes from in one operation. This model strips solid 


careful construction of Hevi Duty specialty transformers 


as well as stranded wire from 8 to 22 

Vz to 1000 KVA. gage; by changing blades, it can be used 
to strip parallel wires. Wood Specialty 

Write for bulletin HD-499. Mfg. Co., 915 Taylor Ave., Rockford, Il. 
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SUBMINIATURE TUBES 


Two new subminiature tubes are de- 
signed to resist the extreme shock, vibra- 
tion, and high-temperature conditions en- 
countered in aircraft operations. The 
GL-5797, is a semiremote-cutoff pentode 
designed for use as a r-f amplifier. The 


HEVI DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEVIEBUTY ELECTRIC EXCLUSIVELY 
DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 
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Exceptional heat resistance é / 

(up to 500 F) makes G-E a j 
silicone rubber ideal for ‘ef 
insulation in harnesses for 4 ay 
aircraft and automotive “gy” 


ignition systems. 


Now you can design electrical components which will 
Operate Over a wide temperature range—thanks to 
the unusual properties imparted to these products 
by General Electric silicones. Substantial reduction 
(25-40% on an average) in size and weight of trans- 
formers, generators, and other electrical equipment 
is also possible when G-E silicones are used in the 
insulation. 

Have you considered G-E silicones in your products? 
Perhaps you need a resin or a varnish for bonding or 
impregnating purposes. Perhaps you need a resilient 
material for gaskets or sheeting. Or do you need 
a fluid to impart water-repellency to masonry sur- 
faces? Whatever your need, it will pay you to in- 
vestigate G-E silicones. You may find a ready answer 
to your problem. 


G-E SILICONES FIT INTO YOUR FUTURE 


GENERAL @@ ELECTRIC 
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TO HARNESS HORSEPOWER— 


use G-E SILICONES for insulation 











Save rewind costs— 

* On heavy-duty motors 
because G-E silicones in 
“Class H” insulation 
withstand high heat and 
mechanical stress. 


Higher operating 
temperatures for 
motors, generators, and 
transformers require 
flexible lead wires 
insulated with G-E 
silicones. 


Want more information? More 
examples of G-E silicone 
developments of importance to 
industry are to be found in 

The Silicone Story. Send the 
coupon today for your free copy. = Ss seeres 





General Electric Company 
Section E-2 
Waterford, New York 





Please send me my free copy of The Silicone Story. 


Name 


I cosets ‘ z 





Rea aixeebelpstiauns = 


Cry Zone._—__State —___.. 


(In Canada, mail to Canadian General Electric Company, Ltd., Toronto.) 
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a. 5,348 relay 


types ... each subject to many 
electrical and mechanical 
adaptations ... produced by a 
highly skilled organization 
which, for over 25 years, has 
specialized in relays exclusively. 


Here is relay experience! 


“RELAY ENGINEERING” the famous 640- 
page handbook brings you full benefit 
of Struthers-Dunn's experience in pro- 
ducing thousands of relay types for hundreds of 
applications. A complete, fully-illustrated guide 
to all phases of relay selection, use, circuitry 
and maintenance. Price $3.00. y 





STRUTHERS-DUNN 


a ‘ 


S 
Struthers-Dunn, Inc., 150 N. 13th St., Philadelphia 7, Pa. 


BALTIMORE © BOSTON @ BUFFALO @ CHARLOTTE @ CHICAGO e CINCINNATI 
CLEVELAND @ DALLAS e¢ DETROIT @ KANSAS CITY @ LOS ANGELES 
MINNEAPOLIS @© MONTREAL @ NEW ORLEANS @© NEW YORK e PITTSBURGH 
ST. LOUIS © SAN FRANCISCO e@ SEATTLE @ SYRACUSE # TORONTO 
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GL-5798, is a medium-mu twin triode de- 
signed for use as an_ oscillator-mixer. 
Both are rated for use at frequencies up 
to 400 mc and are particularly suited 
for applications where voltage supply for 
heater and plates is about 26.5 volts. The 
GL-5797 has the following ratings: heater 
voltage, 26.5 volts; heater current, 0.045 
amp; maximum plate dissipation, 0.8 
watt; maximum heater-cathode voltage, 
90 volts; plate voltage, typical operation, 








26.5 volts; plate current, typical opera- 
tion, 2.75 ma. The following are the rat- 
ings for the GL-5798: heater voltage, 26.5 
volts; heater current, 0.090 amp, maxi- 
mum plate dissipation, each section, 0.4 
watt; maximum heater-cathode voltage, 
90 volts; plate voltage, typical operation, 
each section, 26.5 volts; amplification fac- 
tor, typical operation, each section, 21; 
plate current, typical operation, each sec- 
tion, 2.3 ma. Both tubes have the fol- 
lowing maximum mechanical ratings: 
Peak impact acceleration in any direc- 
tion, 2.5 g; ambient temperature, 175 C. 
General Electric Co., Syracuse, N. Y. 
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Laboratory and 
Engineering 
Equipment 












To obtain additional information on items 
reviewed below, the Reader Inquiry Fa- 
cility with postpaid return cards is pro- 
vided on page 207, where titles and key 
numbers are repeated for convenience. 
Fill out card, circle numbers desired 
and mail. 





MEGOHMMETER FOR INSULATION 
TESTING 

Rapid measurement of insulation re- 
sistance, as well as general resistance test- 
ing, is possible with the Type 1862-A 
megohmmeter. Resistance is read directly 
from a meter and the multiplier setting. 
The range of this meter, from 0.5 meg- 
ohm to 2,000,000 megohms, is great 
enough to make it useful for testing insu- 
lation of rotating machinery, transformers, 
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Whether your problem is new design or 
product improvement, take advantage of the 
greater energy product INDIANA HYFLUX 
Alnico V offers! 


These exclusive, new, super strength per- 
manent magnets mean lower production costs, 
more compact design and higher efficiency 
for your products. 

What’s more, INDIANA HYFLUX — 
with its 16% greater energy product — 
costs nota penny more than regular Alnico V! 

Here’s still another bonus you'll enjoy! 
THE INDIANA STEEL PRODUCTS 
COMPANY, world’s largest producer of 
permanent magnets, offers free of charge its 
wealth of experience and “know-how” that 
has developed more than 30,000 permanent 
magnet applications. 


A ae Se ay eee ee oe | 


THE INDIANA STEEL 


VALPARAISO, INDIANA @ © © Sales Offices Coast to Coast 





Let INDIANA engineers help you with 
your design problems. They can supply — 
out of stock — many types and sizes of 
INDIANA HYFLUX Alnico V for your 
experiments, can suggest those best suited 
to your product. 

INDIANA is the only manufacturer fur- 
nishing all commercial grades of permanent 
magnet alloys. You have a choice of cast, 
sintered, formed or ductile materials. 


Why delay — write or phone 
INDIANA today. Ask 
for Catalog No. 11B-3 that 
describes stock experimental 
magnets. 


PRODUCTS COMPANY 
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ELPA 


Use “IMPROVED” Silver-facing 
for speed, quality, durability! 


We are equipped to render rapid, dependable service in 
brazing silver to your pre-shaped contact parts. 

Consult us also for any problem concerning wire, sheet 
or tubing where a composite material, i.e. silver-copper, 
gold-nickel, copper-iron, etc., is desired. 

Your inquiries will be appreciated and replied to 
promptly. 





























We invite you to send for a free copy 
of our brochure, “The Story of Lam- 
inated Metals.” 


























The Home of IMPROVED Service 











The IMPROVED SEAMLESS WIRE COMPANY 


{INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 




































FOR PRECISION GLASS PARTS:-:- 
ie 







Flat, Bent, or Convex Shapes of heat-treated or tempered 
glass are our specialty. All parts are manufactured from flat 
glass—to your specification. 


Whether you have a problem involving glass parts for a 
commercial product or one based on rigid military specifica- 
tion, we are qualified to help you. 

















Heat-treated, tempered or hardened glass parts for: 











Clock & Timer Crystals Light Lenses 

Oven Doors Dials & Name Plates 
Radar Equipment Television Equipment 
Aircraft Accessories Instruments 
Photographic Equipment Medical Equipment 











Special Shapes for Instruments, Gauges, Household 
and Industrial Appliances; also Ceramic Printed Dials and Name Plates 





















2900 S. HALSTED ST., CHICAGO 8, ILL. 





cables, household appliances, etc. Six 
decade ranges are used, and each decade 
covers about 90 per cent of the meter 
scale. The relatively low resistance of 
the megohmmeter circuit makes the rap- 
id measurement of capacitor leakage re- 





sistance a major application. A constant 
test voltage of 500 volts is applied to 
the resistance under test, as specified by 
A.S.T.M. Standards on Electrical Insu- 


' lating Materials, D257-49T. The dis- 


charge position of the multiplier switch 
removes all voltage from the terminals. 
Separate guard and ground binding posts 
are also provided for making three-ter- 
minal resistance measurements. Power 
supply of 105 to 125 (or 210 to 250) volts 
at 40 to 60 cycles is required. Power 
input is approximately 25 watts. General 
Radio Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass. 
e No. 45, Reader Inquiry Facility, page 2 


REGULATED POWER SUPPLY 
Model 3100 features a low-voltage 
regulated power supply, high stability, 
low ripple content and low output im- 
pedance. D-C output voltage is continu- 
ously variable from 0-3 volts and delivers 


from 0-100 ma. In the 0 to 3-volt range, 
the output voltage variation is less than 
5 mv for line fluctuations from 105-125 
volts and load variations from 0-100 ma. 
Ripple is less than 1 mv. Power supply is 
designed for relay-rack mounting or 
bench use. Dimensions are: height 7 in.; 
width 19 in.; and depth 11 in. Kepco 
Laboratories, Inc., 131-38 Sanford Ave., 
Flushing 55, N. Y. 
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PRECISION OHMMETERS 

By means. of a special circuit, Models 
244A and 246A can compensate for 
changes in internal resistance in batteries 


| due to aging, thereby maintaining a high 


degree of accuracy. Additional features 
of both instruments include: compensa- 
tion for lead and clip resistance; accu- 
racy to +1/32 in. at any point on scale 
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THAT’S WHY C-D-F TEFLON TAPES AND SHEETS 
CAN OFFER THESE BIG ADVANTAGES 
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TEFLON 


ao trademark of E. |. DuPont Co. for polytetrafivoro- 
ethylene. It is supplied by C-D-F in tapes and sheets, 
both plain and fibre glass cloth supported. 





Teflon may be used continuously at 
200°C. (392°F.); or for short peri- 
ods at 250°C. (482°F.). Meets 
A.1.E.E. Standards for Class H 
electrical insulation. 


Ze 






Teflon products have practically 
zero water absorption and are 
unoffected by fungus, humidity and 
temperature changes. It remains 


pliable at —87.5°C. (—I00°F.). 


4 


ell Teflon is the most inert of all com- 


Teflon will not carbonize, but rather 
will vaporize. When the arc is 
extinguished, full insulation is 
restored. 


mercial thermoplastics and is not 
affected by any known solvent. 








FOR LINING SLOTS C-D-F sheets of fibre glass cloth 
supported Teflon can be cold-formed into easily loaded 
slot liners. Teflon is naturally slippery smooth, with plenty 
of "snap back.”’ High in dielectric strength, liners are rated 
Class H insulation. 


FOR WRAPPING CABLES C-D-F Teflon tapes are 
tough, strong, and stretchable. Teflon can be supplied 
unsupported, or combined with fibre glass fabrics in a 
variety of widths and thicknesses. It is suitable for wind- 
ing around sharp bends or odd shapes. 


FOR CHEMICAL AND MECHANICAL USES 
Remember, Teflon is non-adhesive and chemically inert. 
Bakers, food packagers, and pump manufacturers use it. 
For applications requiring extreme electrical insulation 
stability, high temperature or resistance to corrosion, C-D-F 
unsupported and fibre glass cloth supported products can 
do a job for you. 


C-D-F’s work with Teflon is really rolling! New applications are 
being developed daily in our laboratories by specialists who are 
devoting their entire time to improving and developing new Teflon 
products. Start talking Teflon with the man from C-D-F (sales offices 


in principal cities)—he’s a good man to know! 


NEWARK 13, DELAWARE 
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TIMING MOTORS 


For Industrial - Military - Commercial Uses 


1600 SERIES: 
LOW COST VERSATILITY 


Specifically designed as a standard 

component for the widest possible range 

of timing applications with 17 standard 

speeds from 60 rpm to 1 revolution per \ \ 

hour. ” ee ~ Be or % per cent at center scale; hand- 


| stepped scales; built-in standard resistor 
| for calibration check; and calibrating re- 
|sistors wound to % per cent accuracy 
within temperature limits of —30 to 70 C. 
Model 244A has ranges of 0-50, 0-500, 
4400 SERIES: . fies? and 0-50,000 eens, with lowest 
| ci al point of .05 ohm % in. from zero. 
SLOW YET COMPACT Model 246A has ranges of 0-100, 0-1000, 
ihiaadi tas agiN dine end tow enrt te = 0-10,000 and 0-100,000 ohms, with lowest 
applications requiring slower speeds from 6 cardinal point of 0.05 ohm 1/16 in. from 
hours to 7 days per revolution. | |zero. Dimensions are 7% x 6% x 7% in. 
: Weight is 11% lb, batteries included. Bat- 
|teries consist of two standard No. 6 dry 
cells. Associated Research, Inc., 3794 
| W. Belmont Ave., Chicago 18. 
H A Y Ey © ~ Circle No. 47, Reader Inquiry Facility, page 207 
| HIGH-ACCURACY TACHOMETERS 
Line of three tachometers provides 
T Oo R R i N & T Oo N accuracy of % per cent of any speed be- 
ing measured. Uses include turbine over- 
speed tests, production motor tests and 
similar precision speed-measuring appli- 


cations. Accuracy can be maintained, 
H 3 yN D Q 8 yy 4 i 3 4 S ne) 4 even under adverse external conditions, 


by simple calibration adjustments 


mounted on the front panel. Ten over- 
lapping and adjoining ranges, selected by 
a rotary switch, provide more than a 


10-to-] spread in speed. The indicating 
|meter has three scales selected for easy 
| readability of minor divisions in integral 
|numbers. Speeds of 36 to 100,000 rpm 
|are covered by the three models. Con- 
taining no vacuum tubes or other limited- 
life components, tachometer has only one 



















































3100 SERIES: 
HEAVY DUTY DEPENDABILITY 


For control and instrument applications that 
require a heavy duty train and speeds from 
1 hour to 14 days per revolution. 






















COMPLETE SPECIFICATIONS 


Literature giving complete design and 
engineering specifications will be 
sent on request. Ask for the catalog 
which best suits your need. 


TIMING MOTORS -TIMING DEVICES - CLOCK MOVEMENTS 


Write for whichever catalog you need 


HAYDON Manufacturing Co., Inc. 


SUBSIDIARY OF GENERAL TIME CORPORATION 


2527 ELM STREET 
TORRINGTON, CONNECTICUT 
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Problem: 


How to obtain controlled weld area and 
reduce costly fabrication of end to end 
welded circuit breaker parts 


General Plate 


Provided the solution with Steel edgebonded to 
TRUFLEX* thermostatmetal —a Composite Metal 


3 
‘ 


Per, 
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in cladding precious to base metals, or base to base 
metals can overcome your problems... often 
reduce costs. 

General Plate products include . . . precious 
metals clad to base metals, base metals clad to base 
metals, silver solders, composite contacts, buttons 
and rivets, Truflex® thermostat metals, Alcuplate®, 
platinum fabrication and refining, age-hardenable, 
#720 manganese alloy. Write for information. 


A leading manufacturer of circuit breakers had the 
problem of bonding a steel armature to a thermostat 
metal element. Individual butt welding of the small 
pieces was impractical due to the high cost of flash 
removal, and need of numerous inspections. 

The problem was submitted to General Plate 
whose engineers quickly provided the solution by 
edge bonding steel to a Truflex thermostat metal . 
ingot and then rolling the combination down to the General Plate can solve it for you 
proper size. As illustrated in the photograph, the 
result was a composite metal that was easily fabri- 


cated, gave the performance required and reduced 

costs considerably. G & Be E R A L ed L AT E 
No matter what your problem, it will pay you to Division of Metals & Controls Corporation 

consult with General Plate. Their vast experience 43 FOREST STREET, ATTLEBORO, MASS. 


Have You a Composite Metal Problem? 
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Sub-Miniature 
TUBE 
SOCKETS 


New METHODE subminiature 
sockets available for vertical 
mounting in five, six, and 
seven pin flat press types and 
eight pin round type, long- 
life beryllium copper spring 
wiping contacts. Terminals flat 
or looped to permit easy and 
positive solder joints. Im- 
proved design of retainer clips 
available for above sockets 
assures sturdy and positive 
lock to panel with minimum 
space requirements. 


METHODE Products that prove 


production and precision skills 


@ Laminated Tube Sockets 

@ Molded Tube Sockets 

Se ee ale) 

@ Subminiature Sockets 

® Special Terminal Boards and Blocks 


ei ee tir) 
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Manufacturing Corp. 


2265 West St. Paul Avenue 
hla Te le WAM Tard Es 


Geared to produce Plastic and 
Metal Electronic Components 


moving part, which is the pointer, sus- 
pended in jeweled pivots. No damage 
results from selection of the wrong range 
or by overspeeding 2 to 10 times the 
full-scale value on any range. The indi- 
cating meter is mounted in sponge rub- 
ber for ruggedness. Hand engagement or 
fixed installation heads for a wide variety 
of speed measuring applications are avail- 
able for use with the indicator. Connec- 
tion can be made by an electric cable 
provided by the manufacturer. Metron 
Instrument Co., 432 Lincoln St., Denver 
9, Col. 
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ARMATURE WINDER 


Model 33-A winds 3-pole armatures in 
one-half the time normally required. 
Machine winds all three poles at one 
time in uniform layers at the rate of 200 
turns per pole in 16 sec. By winding in 
uniform layers, the maximum amount of 
wire may be placed in a given spate. 
Maximum productivity is assured by an 


automatic stop which relieves operator 
of the necessity of observing the count. 
Winder is foot-pedal controlled and op- 
erates at constant speed. Wire as fine as 
No. 38 and as heavy as No. 25 may be 
wound. Should wire break, operator may 
stop machine instantly by using manual 
tripping lever. Other features are a quick- 
acting, lever-controlled collet and a 
spring-loaded armature positioning pin. 
Armature is simply locked into place by 
depressing a lever and then wound. 
George Stevens Mfg. Co., Inc., 6022 N. 
Rogers St., Chicago 30. 
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VIBRATION DISCRIMINATOR 


Model AFS-101 is a_ portable elec- 
tronic instrument providing means for 
measuring vibrations, isolating the parts 
creating it, and for the dynamic. balanc- 
ing of rotating parts without removing 


them from their operating positions. Its 
direct-reading meters indicate the fre- 
quency of occurrence of the vibration 
and the amplitude of displacement in 
inches of the peak-to-peak linear motion 


NUN 


Save Time 


On Production 


Klein Pliers are favor- 
ites on fast-moving as- 
sembly lines. They fit 
the hand perfectly— 
prevent tiring. The keen 
knives shear through 
tough wire easily and 
stay sharp even after 
long service. Discover 
for yourself how these 
better tools will aid in 
your production. 


Write for your 
free copy of the 
Klein Pocket 
Tool Guide 
Today! 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International 
Standard Electric 
Corp., New York 


“SINCE 
1857" 


snout 


my 40a te 


3200 BELMONT AVE. CHICAGO 18, ILL 
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Dow Corning Silicomes 























These cotton-phenolic spacer disks 
and tubes were used to insulate the 
knife-switches on a 45,000 ampere 
graphitizing transformer. Operating 
femperature ranging from 400 to 500°F., 
converted the organic insulators to 
charred, cracked, shrunken conductors 





















fit in less than 30 days. Constant shrinkage 
om required daily tightening of switches. 
yh Replacement meant loss of an entire 
. d day’s production. 

(er 

rer 

se These silicone-glass spacer disks and 

in tubes were installed 11 months ago. 


Switches have never required tightening 
and the silicone-glass laminates are in 
excellent condition. Plant engineers 
expect these parts to last several 
years. They have already repaid 

their original cost many times 

in increased production, reduced 
maintenance and down time. 


Performance of the silicone-glass laminates described 
above is typical of all electrical insulating materials 
made with Dow Corning silicones. In fact, the tougher 

your operating problem the faster these remarkable materials 
pay for themselves. That's true of all silicone products 
including electrical insulating varnishes; oils and greases 

for special high and low temperature lubrication; 

ER protective coatings; water repellents; or, Silastic” seals 
and gaskets that remain flexible and resilient over 


tor: 
a | 
tric 
ork 


a temperature span of 600° from —100 to over S00°F. 


They cut maintenance costs; step-up production. 






Atlanta 
Chicago 
Cleveland 
TRA tm Dcllas 


DOW CORNING CORPORATION WHHliay new vn 


Washington, D. C. 


Call our nearest branch office for technical assistance or write to Dept. AE-15 





Midland © Michigan 










In Canada: Fiberglas Canada, Ltd., Toronto 
In Great Britain: Midland Silicones, Ltd., London 





*T.M. Reg. U.S. Pat. Off. 
MARCH 1952 


Now— 
FUL THT 
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... simplified by “building block” electronic packages 
makes possible synthesis of present and future aircraft 


control systems. 


Servomechanisms, Inc., has pioneered in developing functionally-packaged 
standard plug-in units for electronic and electromechanical aircraft instru- 
mentation. Servomechanisms technique of MECHATRONICS...the multiple 
and interchangeable use of standard units achieves simplified control sys- 


tems which solve the aircraft need for: 


* Instant Maintainability 
* Spatial Adaptability 


* Training Simplicity 


¢ Ease of Assembly 


A typical Servomechanisms, Inc. con- 
trol system showing the multiple 
combination of building blocks, each 
block easily removable and replace- 
able...simple to check and service. 


Fort Lauderdale, Fla. POST & STEWART AVENUES, WESTBURY, N. Y. El Segundo, Cal. 


of the vibration. The vibration frequency 
range extends from 10 to 800 cps and 
the vibration amplitude range from 0 
to 0.1 in. of displacement. The discrimi- 
nator requires a power supply of 105-120 
volts, 50-60 cycles. Power consumption 
is 100 watts. Weighing about 40 lb, the 
instrument is 18 in. wide, 13 in. high and 
10 in. deep. In addition to the AFS-101, 
two other models are available. They 
differ from AFS-101 only in the follow- 
ing respects: one, Model AF-101, has a 
frequency range extending only to 200 
cps; in the other, Model AF-101-L, which 
has the same frequency range as AF-101, 
the most sensitive vibration amplitude 
range is 0.001 in. full scale. Lion Mfg., 
Inc., P. O. Box 1348, Columbus 16, Ohio. 
Circle No. 50, Reader Inquiry Facility, page 207 


RECTIFIER 
Comet rectifier is designed for use in 
electrochemical research, development 
and testing. Designed for continuous use, 
rectifier has the following ratings: input 
110 volts, 60 cycles a-c, single phase; 
output 0-6 amp at 0-18 volts or 0-30 


amp at 0-15 volts. Ammeter: dual range, 
0-6 and 0-30 amp. Voltmeter: single 
range, 0-20 volts. Stepless voltage con- 
trol: 0 to full load. Timer: interval timer, 
0-5 min with manual stop. Rectifier may 
be switched in or out of circuit. Two 
convenience outlets are provided for 
110-volt accessories. R. O. Hull & Co., 
Inc., 13805 Parsons Court, Rocky River 
16, Ohio. 
Circle No. 51, Reader Inquiry Facility, page 207 
SWEEP-MARKER GENERATOR 
The WR-40A is a_ laboratory-type 
sweep generator for use in the develop- 
ment of tuners, filters, converters, re- 
ceivers, antennas, transmission lines, and 
other specialized types of uhf equipment. 
This instrument has a built-in crystal 
calibrator and variable-frequency marker 
oscillator. Its frequency range extends 
from 470 to 890 mc. It operates on 
fundamental frequencies—no beat notes 


ELECTRICAL MANUFACTURING 
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' 2 WALDES TRUARC TRIANGULAR RETAINERS REPLACE NUTS... 
CUT MATERIAL AND ASSEMBLY COSTS 52% 


OLD WAY -Tie rod for thermal tubes required threading at both ends, 
a jam nut at top, a drilled and tapped cast iron tube-rest at bottom. 
Assembly was slow, costly. 


When the Grinnell Co., Providence, R. I. redesigned their 
Thermolier Unit Heater to include Waldes Truarc Retaining 
Rings, they were able to cut down on scarce raw material... 
eliminate the many machine operations entailed in nut fasten- 
ing—for a savings of 26'2¢ per unit! Truarc Triangular Retain- 
ers are self-locking... have unusually high thrust capacity... 
can be applied at high speed by unskilled labor. 

Re-design with precision engineered Truarc Rings and you 
too will cut costs. Wherever you use machined shoulders, bolts, 
snap rings, cotter pins, there's a Waldes Truarc Retaining 
Ring designed to hold parts together better, with a never- 
failing grip. Quick, easy to assemble and disassemble. 

Find out what Truarc Rings can do for you. Send your 
blueprints to Waldes Truarc engineers for individual attention, 
without obligation. 


For precision internal grooving and undercutting ...Waldes Grooving Tool. 







SEND FOR NEW BULLETINS E> 


>g7 WALDES 


-», TRUARC 


REG, U.S. PAT. OFF. 


RETAINING RINGS 





WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
U.S. PATENTS: 2,362,947; 2,362,948; 2,416,852; 2,420,921; 2,426,341; 2,439,785; 2.441.646; 2.455.165; 
2,483,360; 2,483,363; 2.4867,802; 2.487.803; 2,491,306; 2,509,081 AND OTHER PATENTS PENDING. 


MARCH 1952 
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NEW WAY-tTruarc Retainers (triangular type) simply push into position 
at both ends of rod...hold securely without grooves, threads, or nuts. 
Assembly is inexpensive, speedy! 











WALDES TRUARC RINGS MADE THESE 
SAVINGS POSSIBLE... 










OLD WAY NEW WAY 
Parts: Cost Per Unit : Parts: Cost Per Unit 
tube rest, threaded ' plain rod, 

rod, jam nut $.306 } 2 Truarc Rings $.060 
j t 

Assembly -202 Assembly .183 
3 
5 





$.508 
TOTAL SAVINGS PER UNIT WITH TRUARC RINGS $.265 


$.243 


| 





i 
} 








SEE THE WALDES TRUARC EXHIBIT. |RE SHOW, GRAND CENTRAL 
PALACE, N.Y. C., MARCH 3 through 6th. Booths 358 & 359*ASTE SHOW, 
CHICAGO AMPHITHEATRE, MARCH 17 through 21st. Booth 751 
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e Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C. 1, N. Y. 


Please send engineering specifications and data on Waldes 
Truarc Retaining Ring types checked below. 







EM-034 i 
0 Bulletin #5 Self-locking ring types \ 

1 0 Bulletin #6 Ring types for taking up end-play 
\ O Bulletin #7 Ring types for radial assembly ! 
O Bulletin #8 Basic type rings \ 
j O Send me information about the Waldes Grooving Tool. I 
} | 
i Name I 
] Title I 
I Company i 
! Business Address I 
i a State...» $678 j 
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or harmonics are used. The generator has 
a continuously variable sweep width) 
from 0 to 45 mc, with an amplitude? 
variation of 0.1 db per mc or less through- 7 
out the range. The maximum output level 
of the sweep oscillator is 0.5 volt across 
a 50-ohm load. Facilities are also pro-) 
vided for matching to either a 72- or a 
300-ohm load. Other features of the} 
WR-40A include front-panel attenuator 
controls for individually varying the am-) 
plitude not only on the sweep output] 
but also of the response input, the mark-§ 
er pips, and the calibrating pips. It als@ 
has a built-in detector with matched load 
for direct monitoring of the sweep- 
oscillator output on an oscilloscope, @ 
front-panel blanking control, and a syse 


custom drawn : aot tem of marker injection which prevents 


distortion of the response curve. Radigy 


custom insulated ees Corp. of America, Tube Dept., Harrisonj 
custom spooled For the past fifty years (1901-1951) we oe 


. aoe sanstaliians in “Fine Wire Made ave No. 52, Reader Inquiry Facility, page 207) 
to your most exacting Finer.” That is why Hudson-Winsted fine wires 
requirements are the first choice of electrical, radio, television VOLT-AMMETER 
, and electronic manufacturers whose products are Model 1200 measures up to 1200 amp 
noted for performance, reliability and long life. yet it is small enough to fit in a coa 


Tell us your wire problems So just specify the electrical properties, flexi- ee ding yptadiores acd by tee a 

and requirements. bility, tensile strength, laying speed, uniformity 7 ct . ee! meted “Whe ganda ae 

Onur research, engineering and and other characteristics you must have. Our lie on aaah tetas otis 

production facilities are at Hudson and Winsted Divisions will meet and , , 
your disposal. Let us quote! maintain your specifications. 


HUDSON WIRE COMPANY 


GENERAL OFFICES: OSSINING, N. Y. * WINSTED DIVISION: WINSTED, CONN. 


See us at the IRE Show—Booth 411-412 


NOW! ELECTRO-TECH’S 
ONE SOURCE OF SUPPLY 
for all kinds of ELECTRICAL 
rs gis METERS, INSTRUMENTS and 
INDUSTRIAL CONTROLS 
No need to hold up pro- 
duction for lack of a 
meter, controller or other 


instrument! Electro- 
Tech’s warehouse is bulg- 
eo at Save months ing with panel meters, 
solenoids, transformers, 


0 AI | O 7 schedu iY rectifiers, timers, counters 


and every other kind of 
<> meter and control device. 
we © cey-sggyaamg Plus—complete laboratory 
Kant ae facilities to convert, repair 
SS 


and re-scale stock meters 
and instruments to fit 





your needs. 


: 3 _ | the circuit or shutting down equipment. | 
Sy ee eee is sn | Model 1200 features a newly developed 
: & © STRUTHERS-DUNN - | doughnut-type transformer which elimi- 
© MICRO SWITCH nates, for all practical purposes, errors 
© SUPERIOR ELECTRIC due to position of conductor within the 
© GENERAL ELECTRIC probe jaws. Instrument has six ammeter 
© WHEELCO ranges and three voltmeter ranges: 0- 


: 15/60/150/300/600/1200 amp a-c and 
IDs were 0-150/300/600 volts a-c. Voltage test 
leads are equipped with a safety-type 
ELECTRO-TECH s ‘ : . s 
SEU IPMENT COMPANY, Dept. EM-4 plug which automatically insulates itself 
55 Lispenard St. New York 13. N.Y. when removed from the meter. Probe} 
Phone: BA 7-4209—Wire: CODE RDL i letely insulated down into” 
: Wire: | jaws are completely insula 
ee ae the sockets, to eliminate the danger of 
shorts while working in crowded switch 
boxes and distributing panels. It has 
large d’Arsonval jeweled movement witli 
Alnico magnet, precision-balanced an@ 
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How Good is Your Present Lubricant 
for Permanent Built-in Lubrication ? 


Has your present lubricant the properties of adhering to and becoming an 
integral part of the friction surfaces of your products? Does it possess great 
durability ? Does it provide long-lived protection at both high temperatures and 
low temperatures? 


If your present lubricant cannot fulfill these rigid requirements, then you should 
consider “deg” colloidal graphite . . . the ideal material for built-in lubrication. 


“Dag” colloidal graphite, when dispersed in petroleum oil, castor oil, water, 
mineral spirits, alcohol or resin-solvent combinations, gives lubricating, con- 
ductive, absorptive, reflective or pigmentary value to such diversified mecha- 
nisms as food mixers, parking meters, fire alarms, telephone exchanges, electric 
toasters, radio parts, and others. 


Durable dry film lubrication of devices not effectively lubricated with conven- 
tional oils or greases is an advantage of “dag” colloidal graphite. 


Learn how this versatile lubricant can help improve your product. 
Write TODAY for more information. Ask for Bulletin No. 431-23C. 


ACHESON COLLOIDS COMPANY 
da y PORT HURON, MICHIGAN 
DISPERSIONS @) .. . also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 


Units of Acheson Industries, Inc. 












completely dust-proofed. A wide-angle, 
and high-visibility window makes possible 
quick, accurate readings from practically 


any position, even in poor light. Volt- 
‘FOR ASSURED CONTROL OF SHOCK AND VIBRATION | ammeter is only 8% in. long, and weighs 
only 15% oz. Pyramid Instrument Corp., 

Lynbrook, N. Y. 


can YOUR equipment stand the ae Circle Ne. 53, Reader Inquiry Facility, page 207, 
of carrier landings? Barrymounts can! 


ccegemmeesencememnges 





Z : 








‘Literature 
for the Asking 


To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 207. 



















PRECISION-ROLLED METALS—Four- 
page Bulletin 9B describes facilities for 
producing various types of clad metals, 
as well as precision-rolled and ultra- 
thin metals. Available tolerances, thick- 
nesses, and widths are given. Also dis- 
cussed are a line of silver brazing alloys, 
a flux that melts at 480 F and is water- 
thin at 800 F, and other products. 
American Silver Co. 
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CAPACITORS AND FILTERS—Twenty- 
four page catalog covers a comprehensive 
line of capacitors and r-f interference 
suppression filters. Featured is the new 
Type AQ subminiature paper capacitors 
designed for operation at temperatures 
up to 125 C without derating. Included 
in the standard line are aluminum-coated 
paper, oil-filled bathtub-type, and dry 
electrolytic capacitors. Construction de- 
tails and typical applications are given. 









Official United States Navy Photograph 


New military specifica- 
tions for all services re- 


quire ruggedization of Data provided includes performance 
your equipments with characteristics, test specifications, ratings, | 

: ; dimensions, and other pertinent informa- 
their mountings. tion. Astron Corp. 
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Ruggedized Air-damped and All-Metl Barrymounts and 





mounting bases are now available to meet the shock test THIN-WALL TUBING Illustrated 12- 
requirements of specifications MIL-T-5422 (Aer), MIL-E-5272 page bulletin covers line of thin-wall 
(USAF), and ANE-19, These mountings hold your equipment | tubing in sizes ranging from 3/16 to % 
securely and maintain uniform performance characteristics | in, O.D. Facilities for producing, draw- 


ing, terne-coating and forming thin-wall 
tubing are described. Also covered are 
special features, applications, and chemi- 
cal and physical properties of the tubing. 
Tables provide data on standard sizes 
| and pressures of cold-drawn and annealed 
| types. Avon Tube Div., Higbie Mfg. Co. 


~ even after the repeated shock of many aircraft carrier landings. 


For full information about Barrymounts and bases, write 
today for your free copy of each of these Barry catalogs: 
Catalog #524—Ruggedized Barrymounts and ruggedized 
mounting bases. 
Catalog #523—Air-damped Barrymounts and mounting 
bases. 
Catalog #509—Al1I-Metl Barrymounts and mounting bases. 
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TRANSDUCER PICKUPS — Technical 
: . Bulletin CEC 1503, consisting of it 
| pages, discusses factors to be consider 

aise es A ee od Y CORP. in selecting a pickup and the principles 
en of operation of the line described. These 
708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS pickups are used as primary sensing 
t pee _ SALES REPRESENTATIVES IN units in vibration and acceleration stud- 
Attanta Chl: Cleveland Datias Dayton Detroit Los Angeles Minneapolis New York Philadelphia ies. Photograph, dimensional drawing 


Phoenix “Rochester St. Louis San Francisco Seattle Toronto. Washington and technical data for each type of pick- 
5 up are included. Associated equipment is 
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Now ...an extremely flexible high-temperature tubing... 


IRVINGTON Silicone Rubber-Coated Fiberglas* 


If you need a flexible insulating tubing that meets Class “H” specif 


cations—and particularly if you need it now—look into this new 
Irvington product! 


With the introduction of Silicone Rubber-Coated Fiberglas Tubing, 
Irvington offers to the electrical industry a product that, like the resin- 
coated type, meets all NEMA Class “H” requirements. In addition, 
this new tubing has the advantage of extreme flexibility. Its white 
color is a plus wherever appearance is a factor. 


AND ... Irvington Silicone Rubber-Coated Fiberglas Tubing is avail- 
able for immediate delivery! 


Get the full story—just mail the coupon for technical data sheet. 


*T.M. Reg. U. S. Pat. Off. by Owens-Corning Fiberglas Corp, 


8000008688008 O8SO SS OCSOSECOOCCOCCOCCS 


Send this convenient coupon now Irvington Varnish & Insulator Co. EM—3/52 


T 4 | 9 Argyle Terrace, Irvington 11, N. J. 


VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey 
Plants: Irvington, N. J.; El Monte, Calif.; Hamilton, Ontario, Canada 


Gentlemen: 
Please send me technical data sheet on Irvington 
Silicone Rubber-Coated Fiberglas Insulating Tubing. 


Company 
Street 


MARCH 1952 
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Little lamps that help you 
whip-up more sales 


UILT-IN lighting in electric mixers has clinched many 

a sale that might otherwise have been lost. Chances are, 
a small General Electric filament or glow lamp can add new 
sales appeal to your product, too! 


Little G-E lamps can make a product easier to use, safer to 

use. They add little cost, and make your product 

stand out from the rest. General Electric has 

a complete line of small lamps. For help in 

selecting the right one for your product, consult 

your nearest G-E lamp district office. Or write 

Lamp Division, General Electric, Dept. 166- LAMPS 
EM-3, Nela Park, Cleveland 12, Ohio. 


You can put your confidence in— 


GENERAL @@ ELECTRIC 





also described. Consolidated Engineering 
Corp. 
Circle No. 57, Reader Inquiry Facility, page 207. 


MOTORS AND GENERATORS-~Illus- 
trated 28-page Catalog SB-125-1 contains 
data on an extensive line of motors, gen- 
erators, and motor-generator sets. A-C 
and d-c fractional and integral hp motors 
are covered. Models include totally en- 
closed, fan-cooled standard and explosion- 
proof types. Line contains both general 
and special purpose motors. Character- 
istics, features, ratings and prices are 
provided for motors and motor-generator 
sets. Also included are brief descriptions 
of other products, including synchronous 
motors and generators, and _ terminal 
blocks. Marathon Electric Mfg. Corp. 

Circle No. 58, Reader Inquiry Facility, page 207. 


SPRING DESIGN-—Illustrated four-page 
folder discusses points to be considered 
in designing springs. Also included is a 
description of facilities available for 
producing various types of springs. Ta- 
ble lists data required when springs are 
ordered. Peck Spring Co. 

Circle No. 59, Reader Inquiry Facility, page 207. 


HEATING ELEMENTS — Twelve-page 
brochure describes an electrically con- 
ductive plastic material providing uniform 
heat distribution and maximum heat 
transfer. Advantages, applications, as well 
as mechanical, thermal and electrical 
characteristics, are covered. Table lists 
protective coatings available for: various 
uses. Electrofilm Corp. 

Circle No. 60, Reader Inquiry Facility, page 207. 


PRODUCTION FACILITIES-—Illustrated 
four-page brochure lists specialized 
equipment and facilities available for 
winding coils, production of stampings, 
assembling electromechanical units, in- 
spection and testing, and spray and dip 
painting. Etc. Inc. 

Circle No. 61, Reader Inquiry Facility, page 207. 


LAMINATED PLASTICS — Eight-page 
catalog, No. CDL-38, discusses the vari- 
ous grades of Textolite industrial lami- 
nates. Description, applications and char- 
acteristics of the various grades are pre- 
sented in tabular form. Tables list tol- 
erances, sheet sizes, and thickness. Me- 
chanical, chemical, physical, thermal, and 
electrical properties are also covered. 
Chemical Div., General Electric Co. 

Circle No. 62, Reader Inquiry Facility, page 207. 


TEMPERATURE CONTROLS -— Illus- 
trated 52-page catalog describes the de- 
sign, operating characteristics and instal- 
lation of 10 models of two basic types of 
temperature controls. A special section 
on the selection and application of tem- 
perature controls discusses such subjects 
as sensitivity, temperature variation, lag 
and overshoot, and characteristics of heat 
sources. Typical applications and dimen- 
sional drawings, as well as thermal and 
electrical specifications, are given for 
both the standard and heavy-duty types 
of each model. Also covered are avail- 
able modifications, protective wells, and 
a temperature test kit. Fenwal, Inc. 

Circle No. 63, Reader Inquiry Facility, page 207. 
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Drawings are 
reclaimed without 
costly retracing 


When any one of the 80,000 odd drawings in the 
Buflovak files is incapable of producing the sharp, clean 
blueprints needed for use in the shop... there’s no 
redrafting problem. 


“New drawings” are made from old ones—quickly, 
inexpensively with Kodagraph Autopositive Paper. 


This revolutionary photographic intermediate material 
intensifies weak line detail, drops out stains, creases... 
produces fast-printing duplicate originals with dense 
photographic black lines on a durable, evenly translucent 
white paper base. 


And the job’s done at low cost because “Autoposi- 
tive” is unique—a photographic paper that can be handled 
in ordinary room light . . . that produces positive copies 
directly —without a negative step. Also, it can be exposed 
in standard print-making equipment... processed in stand- 
ard photographic solutions. Convenience, economy—from 


AFTER YEARS OF WEAR AND TEAR 


A case history based on the Buflovak Equipment Div., Blaw-Knox Corp., 
Buffalo, N. Y.—leading manufacturer of chemical and food processing equipment. 







start to finish. And it’s the same story in subsequent print 
production: Autopositive intermediates print back at prac- 
tical, uniform speeds ... and produce sparkling prints even 
after hundreds of “run-throughs.” 

Additional drafting time is saved in reproducing the 
prints which accompany customer orders. Extra detail 
must often be added before shop prints can be produced. 
So instead of redrafting, Autopositive intermediates are 
made ... and then the new design is added to these print- 
making “masters.” (If blueprints are received, they are 
reproduced on Kodagraph Repro-Negative Paper, which 
produces positive intermediates directly . . . and which is 
exposed and processed in same manner as Autopositive. ) 

Extra protection for Buflovak’s more complicated and 
expensive drawings is obtained by reproducing them on 
Kodagraph Autopositive Cloth. This direct-to-positive 
printing photographic material produces extremely dura- 
ble intermediates, which will remain intact year after year. 


Kedagraph Materials 


“THE BIG NEW PLUS” in engineering drawing reproduction 


EASTMAN KODAK COMPANY ” 
Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a free copy of your 
new illustrated booklet, “New Short Cuts and Savings.” 


learn how Kodagraph 
Autopositive Paper is simpli- 
fying operations in thousands 
of drafting rooms. Write 

today for a free copy of 

“New Short Cuts and Savings” 
... interesting facts about 
companies you know... 

and a revolutionary new 
product you should know. 





Name 


Position 


Zone State 













TRADE-MARK 


The symbol of 


QUALITY and 
PERFORMANCE 


CUES 
C0) RN aS 


Whether it be for a delicate 
‘walkie-talkie’... or a massive 
Cig raeile Mule Geld hyo 
can design, engineer and 


produce it for you. Put your wire 


problems up to experts! 


‘ ae pm ; 
Vm, eee for Sugineers 


‘‘NOFLAME-COR’”’ 
a wide f ed heat 
and leod 


AUNT ae 
30 Church Street, New York 7. N. Y. 


Branch Office: 


VELAN 


BRIDGEF 
NNEAPOLIS 


DENVER 


WHITEPRINTING UNITS — Illustrated 
4-page brochure describes portable white- 
printing outfits that produce, in as little 
as a minute, black, blue, maroon, or 
sepia-line positive prints by the moist- 
diazo (semi-dry) or the ammonia-fume 
(dry) method. Units are available in three 
sizes, accommodating prints up to 12 x 
18 in., 18 x 24 in., and 24 x 86 in. Peck 
& Harvey. 


Circle No. 64, Reader Inquiry Facility, page 207. 


SELF-CLINCHING FASTENERS — 
Four-page brochure describes line of 
fasteners for thin sheet-metal and plastics, 
Information given includes special fea- 
tures, means of clinching, range of pres- 
sures required, and use of various sizes, 
Penn Engineering & Mfg. Co. 
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PRECISION FABRICATORS-— Illustrated 
six-page pamphlet describes facilities for 
producing precision components, Data is 
provided on many of the plastic and 
other materials available. These include 
asbestos, cork, polystyrene, pressboards, 
rubber and many others. Also listed are 
the number and types of laminating 
equipment, impregnating and coating 
equipment and key production machines 
in various departments. Precision Fabri- 
cators, Inc. 
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PREFERRED TUBE TYPES—Four-page 
folder lists tube types for new equipment 
design. Folder has been revised to in- 
clude changes resulting from advances 
in tube design and applications. Among 
tubes covered are phototubes, icono- 
scopes, and ignitions, as well as types for 
receiver, and r-f and a-f power applica- 
tions. Radio Corporation of America. 
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SELF-OPERATED CONTROLLERS — 
Bulletin No. 1320, consisting of four 
pages, describes self-operated tempera- 
ture and pressure controllers. Construc- 
tion, features, applications, and specifica- 
tions are given. Controllers are self-con- 
tained and employ only the power devel- 
oped within their own systems. Weston 
Electrical Instrument Corp., Tagliabue 
Instruments Div. 
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METALLIC PACKINGS—An eight-page 
bulletin describes a line of flexible metal- 
lic packings. Included are descriptions, 
service recommendations, and illustrations 
of flexible metallic packings. These in- 
clude “V” metal insert packings, as well 
as six other types of packings. Informa- 
tion is provided on standard sizes and 
packages, and on approximate weights. 
Raybestos-Manhattan, Inc., Packing Div. 
Circle No. 69, Reader Inquiry Facility, page 207. 


HYDRAULIC CYLINDERS — Extensive 
line of hydraulic cylinders, each of which 
is available in ten bore diameters, are il- 
lustrated and described in Catalog 105. 
These cylinders are recommended for 
maximum pressures of 1500 psi. Working 
drawings and specifications are furnished 
for each model. Seven standard mount- 
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EMC «> CYCLOHM 


FRA 


Universal and Direct Current 1/1000 to 1/2 h.p. 


CTIONAL H. P. MOTORS 


Shaded Pole 1/2000 to 1/15 H.P. 
induction Types 1/1400 to 1/4 h.p. 


Used by leading companies 


SEW-GEM 


BELL & HOWELL 


buy United States 


Penis 


MARCH 1952 


HOWARD 


DEPT. EM-3 HOWARD INDUSTRIES, INC. 
RACINE, WISCONSIN 


DIVISIONS: 
EMC evectric motor corp. 
© cretonm MOTOR CORP. 


\ 
\ 






CYCLOHM MODEL 3700 


CYCLOHM MODEL 2500 


in more than 85,000 applications 


Over the past quarter century, EAC and CYCLOHM Frac- 
tional H.P. Motors have been used in 85,000 applications. 
We mention these figures only to reveal our vast experience 
in the manufacturing of Fractional H. P. Motors for prac- 
tically any requirement. 


Currently, our manufacturing plants are delivering Frac- 
tional H. P. Motors for more than 500 different applica- 
tions. 


New motors have been added to our standard models and 
many hundreds of variations are available to meet your 
particular specifications. If you use Fractional H. P. Motors, 
be sure to check with Howard Industries for your require- 
ments. Write today for our catalog and full information. 
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© 6 INSULATED 
CONTACT RINGS 

© RING WIDTH .030” 
© BARRIER WIDTH 015” - 
© RING DIAMETER .045” 

© WEIGHT 5.5 GRAINS 
(1/80 OUNCE) 
© RINGS 60-70 BRINELL 
FINE SILVER 
© TARNISH RESISTANT, 
FRICTION MINIMIZING 
SURFACE DEPOSITS 

© 1000 VOLT HI-POT 
BETWEEN RINGS 
© COLOR CODED LEADS 
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SILVER ON 
ONE PIECE 
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8 FLAT RINGS 
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miniature slip ring and 
commutator assemblies 


ELECTRO TEC 


SO. HACKENSACK 






PROBLEM: ULTRA MINIATURIZATION — Design 


and mass produce an extremely miniaturized slip 
ring assembly. Reduce diameter of rings to absolute 
minimum to lessen torque friction. Maintain micro- 
tolerances; eliminate accumulated errors common 
to “assembled” slip rings. 


SOLUTION: ELECTRO TEC EXCLUSIVE* METHOD 
of unitized, one piece construction provided a 
prompt, economical solution to this problem. Final 
design was even smaller than was originally speci- 
fied and tolerances were held to closer limits. 


Same Exclusive* One-Piece Construction Used in 
All Electro Tec Assemblies 


Diameter of Electro Tec assemblies range from 
.045” to 24” cylindrical or flat. Cross sections of the 
rings may range from .005” to .060” or more. Rings 
are polished to a jewel-like finish ...can be held to 
four micro-inches or better. Regardless of size, the 
same exclusive Electro Tec manufacturing tech- 
nique is used to guarantee precise concentricity, 
higher dielectric strength, longer life and closer 
tolerances. 







TETHER Sh 


TR Su 


WRITE FOR LITERATURE! 


A completely illustrated, four page folder 
contains full information on Electre Tec 
Miniature Slip Rings and Commutators. 
Describes the Exclusive* method of con- 
struction thot has made Electro Tec the 
leading supplier to America’s major in- 
strument manufacturers. Send for your 
free copy today on company letterhead. 


CORPORATION 


NEW JERSEY 


_ PRODUCTS OF PRECISION CRAFTSMANSHIP 
BY A NEW AND REVOLUTIONARY PROCESS 





} | Circle No. 70, Reader Inquiry Facility, page 207. 


ings are described. Bore diameters from 
2 to 10 in., with strokes up to 96 in. are 
available. A cutaway view and special 
features of the cylinders are also in- 


cluded. Rivett Lathe & Grinder, Inc. 


| OUTPUT TRANSFORMER CHART— 
| One- -page chart lists 129 of the most 


| frequently used Stancor output trans- 


| amplifiers. 


| Construction, 


| tions, 


formers and the tubes with which they 
should be used. The transformers are de- 
signed for use in radio receivers and audio 
Chart lists tubes, use, class, 
watts, load resistance in ohms, and the 
correct output transformer to be used 
with each tube. Standard Transformer 
Corp. 

Circle No. 71, Reader Inquiry Facility, page 207 
FABRICATING FACILITIES — Eight- 
page brochure describes facilities suitable 
for producing sheets, wire, stampings, and 
precision parts made from precious metals 
and precious metal-clad copper, nickel, 
brass, iron, etc. Typical products and 
equipment used in their fabrication are 
shown. I. Stern & Co., Inc. 
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FERRITE CERAMICS -— Six-page bro- 
chure describes composition, features, 
and applications of ferrites. A chart pro- 
vides technical data on its properties. 
Available ferrite materials are listed. D. 
M. Steward Mfg. Co. 
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ABRASION TEST HOLDERS-Six-page 
Bulletin 5105 describes a line of holders 
used in testing the abrasion resistance of 
materials. Holders are designed for use 
with portable and heavy-duty Taber 
Abrasers. Function of holder, special in- 
structions, and prices are given. Also in- 
cluded are construction details and illus- 
trations. Taber Instrument Corp. 
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GROUNDING CONNECTORS — Infor- 
mation on grounding sheath connectors is 
contained in four-page Data Sheet S5, 
applications and special 
features are described. Information is 
provided on special manual and power 
tools and method of installation. Dimen- 
sions and part numbers of connectors 
are given. The Thomas & Betts Co. 
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FUSES AND AUTOMATIC OILERS— 
Eight-page folder, Series F.L.B. 300-C, 
briefly describes a line of automatic 
lubricating devices, as well as fuses, fuse 
pullers, clamps for fuse clips, and test 
clamps. The lubricating devices are 
grouped together in a chart showing 
various types, sizes, and applications. 
Photographs of actual installations are 
also shown. Trico Fuse Mfg. Co. 
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SEAMLESS TUBING—Four-page cata- 
log covers line of seamless tubing avail- 
able in sizes from .010 in. to % in. OD. 
Information is also given on tubing ap- 
plications, drawing and annealing opera- 
working tolerances, and metals 
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SLOT INSULATION 


for armatures and stators 
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Varslot is made from 100 percent rag paper 
combined with “Vartex" yellow bias 
: | varnished cambric. This product is characterized 
. by its unusual flexibility, toughness, 


and high dielectric strength. 


s ® Complete test data 


available on request 


@ Agent in all principle cities 
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_ NEW JERSEY WOOD FINISHING COMPANY 

S. ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 

re 

. Varnished Cambric Cloth Silicone Varnished Fiberglas 
Varnished Cambric Tapes Silicone Rubber Fiberglas 

me Varnished Duck Silicone Varnish & Rubber Asbestos 

il- Varnished Fiberglas Synthetic Resin Extruded Tubing 

D. Varnished Silk Makers of Synthetic Resinous Tapes 

p- Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

. Cable Wrapping Tapes quality products “Varslot’"’ Combination Slot Insulation 
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OHNSON Siccia/ Seckeis 


The sockets listed here are variations of JOHNSON standard 
types constructed to resist the punishing effects of salt water 
corrosion, condensation of moisture and fungus growth. Bases 
are grade L-4 Steatite with tops and sides glazed, other surfaces 
DC-200 impregnated. Contacts and contact springs are heavily 
silver plated, terminals hot tin dipped. All these sockets meet 
the requirements of the 100 hour salt spray test. 


122-101-14 For Septar based tubes such 
as 826, 829, 832 etc. Five nickel 
plated phosphor bronze retain- 
ing springs hold tube securely 
permitting use in any position. 
Mounting on fungus resistant 
phenolic washers in recessed 
base prevents turning of contact. 
Provision for mounting button 
mica capacitors directly on the 122-101-14 
socket. Anodized aluminum 
shell, 


122-217-8 thru 122-228-8 A series of cera- 
mic wafer sockets accommodat- 
ing standard receiving tubes. 
Phosphor bronze contacts with 
beryllium copper retaining 122-228-8 


springs. Contacts are recessed 
to prevent movement. Mounting 
holes located in bosses and 
rivets countersunk to permit sub- 
panel mounting. Locating 
grooves facilitate tube insertion. 
122-224-8 (4 pin) 122-227-8 (7 pin) 
122-225-8 (5 pin) 122-228-8 (octal) 
122-226-8 (6 pin) 122-217-8 (7 pin small) 

123-211-14 Bayonet socket for all tubes 
equipped with “50 watt” bases. 
Double beryllium copper fila- 
ment contacts .0005” silver plated, 
integral solder terminals, hot tin 
dipped. Ceramic base extends 
under contacts increasing break- 
down voltage rating. Brass shell 
.0003” nickel plated. 


123-209-14 Bayonet 4 pin socket similar 


to the 211 for “UX” based tubes. 123-209-14 


These are only a few of the many JOHNSON sockets made 
to order (production quantities) meeting the material require- 
ments of JAN specifications. You will find the complete line 
of standard JOHNSON sockets listed in our catalog 972, avail- 
able on request. Where possible, we will be pleased to quote 
on “specials” to meet military requirements. 


E.F. JOHNSON CO. 


WASECA, i ee | 





available. Emphasis is placed on alumi- 
num alloy “Pointer” tubing, which is 
used as the indicating needle in sensitive 
mechanical and electrical measuring in- 
struments. It is available in sizes from 
0.048 to 0.010 in. OD. In addition, line 
of metal-shielded wire is briefly described 
and its advantages given. Uniform Tubes. 
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TRANSFORMER GUIDE-The 1952 edi- 
tion of the “Instrument Transformer 
Buyer’s Guide,” contains up-to-date in- 
formation on the complete line of GE 
instrument transformers. The illustrated, 
94-page publication, GEA-4626E, gives 
ratings, ASA accuracy classifications and 
prices of GE current transformers, po- 
tential transformers, and metering outfits. 
Listings of ratio and phase-angle tests, 
together with tables covering the mechan- 
ical and thermal limits of current trans- 
formers, are also included. General Elec- 
tric Co. 
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INSULATION PRODUCTS — Twenty- 
two-page catalog incorporates following 
six bulletins, four of which are new: No. 
499, which describes methods, materials, 
and applications for fabricated insu- 
lators; No. 499A, which discusses re- 
quirements, styles, and materials for 
ready-to-use motor slot insulators; No. 
489, which provides information on dis- 
penser-packaged cuffed motor slot paper; 
No. 443, which contains data on hard 
vulcanized washers; No. 280, which de- 
scribes standard, special sizes, and styles 
of hard maple wood motor slot wedges; 
and No. 441, which discusses the advan- 
tages and sizes of curve-formed fibre 
motor slot wedges. Insulation Manufac- 
turers Corp. 
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WIRING DEVICES — Ninety-six-page 
catalog lists complete line of electrical 
wiring devices. Included are tumbler 
switches, convenience outlets, toggle 
switches, metal shell lamp holders, heat- 
ing appliance receptacles, and many oth- 
ers. Over 1000 items are listed and de- 
scribed. Many wiring diagrams and 
sketches are included. Components are 
listed in subject, alphabetical, and nu- 
merical indexes. Leviton Mfg. Co. 
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STEATITE INSULATORS—A complete 
line of standard steatite stand-off insu- 
lators for electronic and high-frequency 
equipment are illustrated and fully de- 
scribed in four-page Catalog. No. 151. 
Engineering data, tables, specifications 
and dimensional drawings are given. 
Thor Ceramics, Inc. 
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HYDRAULIC CYLINDERS — Rotating 
and nonrotating hydraulic cylinders are 
described in 20-page Catalog 200, Sec- 
tion 8. Construction features are de- 
scribed and the different types and com- 
binations of available mountings are giv- 
en. Additional technical data is provided 
by means of dimensional drawings, tables, 
illustrations. A representative group of 
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EXTRA FEATURES AT 
NO EXTRA COST... 
Totally enclosed . . . ball-bearing. 


Externally ventilated, fan-cooled, 
non-clogging. Dust-proof, splash- 
proof, lint-proof. 

Standard NEMA dimensions. 


Corrosion-resistant . . . inside and 
out. Specially impregnated to resist 
moisture. 
Standard and face mounted end- 
plates, interchangeable for vertical 
or bracket type motors. 


ASK FOR BULLETIN and mechanical 
data on our complete line of electric 
motors (1/20—20 HP). 


PALDOR ELECTRIC Ceomran. are ee 


MARCH 1952 
























































NEW ELECTRO 







RIPPLE at 


LESS THAN 
TOP LOAD 


Continuously 
Variable, 

0—28 Volts 
up to 15 Amps. 


» «te IPO 


Test, Service DC 
Equipment from AC Lines 
Faster...at Less Cost! 


NEW MODEL “NF” meets most require- 
ments in a DC power supply . . . extremely 
low AC ripple or hum, at this output 
range ... low price . . . dependability. 
One control gives you adjustable output 
voltage, over its rated range. Exclusive 
“Electro” application of selenium rectifiers 
increases rectifier power rating and lowers 
cost per ampere output. Top quality com- 
ponents and special design with- 

stand high overloads. Net $195 


For Aircraft, Tank, Marine Electronic Equip- 
ment. Laboratory Instruments, Research. 
Relays, Solenoids, Phone Circuits. 


Model “B” 6 Volts, 1-20 Amps. $49.80 
Model “BJ” 6 Volts, 1-12.5 Amps. $37.50 


Send for Details Today! 


inne Electro seunns 


ELECTRO PRODUCTS LABORATORIES 


4501-Mf North Ravenswood Ave. 


Chicago 40, Ill. 


én Canada ATLAS RADIO CORP., LTD., TORONTO 
PRECISION INSTRUMENTS SINCE 1944 
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hydraulic control valves for use with the 


cylinders is briefly described. Logansport 


Machine Co. 
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MINIATURE SPEED DRIVES -— Illus- 
trated two-page technical data sheet de- 
scribes miniature combination units for 
use in low power applications requiring 
variable speed at a reduced nominal 
output speed. These units are combina- 
tions of Series 4 variable-speed drives 
and Series 6 fixed-ratio speed changes. 
Metron Instrument Co. 
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SERVO AMPLIFIER—Four-page Instru- 
mentation Data Sheet 10.20-4 describes 
and illustrates Type 40X high-gain servo 
amplifier system, which produces motor 
drive from signals as low as 0.05 micro- 
volt. The application, operation, and spe- 
cial design features of the new amplifier 
are discussed. Photographs and schemat- 
ics are included. Minneapolis-Honeywell 
Regulator Co., Brown Instrument Div. 
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RESISTORS AND RHEOSTATS-—Illus- 
trated sixteen-page catalog describes 
Tru-Ohm power rheostats and fixed and 
adjustable resistors, as well as a line of 
Econohm and Rebohm resistors. Ratings, 
dimensions, and applications are covered. 
Also listed are special sizes of resistors 
and resistor mountings. Added feature is 
a page devoted to resistor selection data. 
Model Engineering & Mfg. Inc. 

e No. 85, Reader Inquiry Facility, page 207. 
PACKAGING DATA—“How to Pack 
War Materials In Corrugated Shipping 
Boxes,” a small 24-page booklet, discusses 
the protective packaging of all types of 
instruments, mechanisms, and metal parts. 
Weather-proof corrugated shipping boxes 
for various types of components are il- 
lustrated and discussed. Emphasis is on 
the ability of company engineers to solve 
specific packaging problems. The Hinde 
& Dauch Paper Co. 

Circle No. 86, Reader Inquiry Facility, page 207. 
SUBMINIATURE RELAYS—Four-page 
Bulletin 1002 describes the three models 
of the 50G MH series of hermetically 
sealed relays. All three meet requirements 
of MIL-R-5757A. Models described con- 
sist of a 2-, 4-, and 6-pole double-throw 
relay. Preliminary technical data for each 
type is presented under four headings: 
coil, contacts, service conditions, and 
electrical tests. Construction details, spe- 
cial features, and mounting data are 
covered. Dimensional drawings and sche- 
matics are also provided. Allied Control 
Co., Inc. 
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ALNICO MAGNETS-—List of stocked 
sizes and shapes of Alnico permanent 
magnets is included in 20-page Bulletin 
PM-100. Tables list pull curve and dimen- 
sional data on both cast and sintered 
types. Dimensions and applications are 


| given for holding assemblies, including 


sheet steel separators, magnetic retrievers 


| and magnetic stands. In addition, three 


types of permanent-magnet magnetizers 





Telephone Type 


Specifications 


Light, Medium, 
or Heavy Duty 
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Hermetically 


SEALED 


RELAYS 


Meets U. S. 
Government 


Standard 
or Special 


RELAYS 


To Meet A 
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Requirements 


Standard 
or Special 


SWITCH 





Custom Built 


Cased or 
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WHAT DO YOU NEED? 
Comar Engineers will help you. 
Send for Free Catalog 


ELECTRIC COMPANY 
3349 ADDISON ST., CHICAGO 18, ILLINOIS 
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Here’s a youngster who's going to be somebody's 
customer thirty years from now. He is going 

to need products, services, finished goods and 
raw materials no matter whether he is a 

doctor, lawyer, butcher, baker or manufacturer. 


This young fellow is our business. He is yours too. 





Just reach thirty years back and you'll see 
the future thirty years from now. 


Sterling Bolt Company, for the past third of 
a century has been building a solid future 
by doing a sound day-to-day 
service job for many of America’s 
-° leading industrial and consumer 
products. Our job is the 
manufacturing and selling 

of bolts, nuts, screws and washers 
to users of volume quantities of 
these products. Just as you do, we 
build today for tomorrow. 


suuee | 








General Offices: 367 W. ERIE ST. Chicago 10, Ill. 


Sales Offices: Cincinnati, Indianapolis, Milwaukee, St. Louis 
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are also described. An additional useful 
feature are the tables of properties and 
tolerances and a conversion table. Carbo- 
loy Dept., General Electric Co. 
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THERMOSTATS-~—Illustrated with car- 
toons, this small 16-page booklet briefly 
and humorously provides data on a line 
of thermostats and some of their applica- 
tions. Emphasis is placed on a new small 
model weighing 7.3 gm. and only 1% in. 
high. Thomas A. Edison, Inc. 
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CABLE CHART—Cable and connector 
chart shows the correct fitting to use for 
five different types of wire and cables. 
Flexible steel conduits and armored, 
leaded, service-entrance, and nonmetallic 
sheathed cables are covered. Chart can 
be tacked to the wall or placed under 
desk glass. The Thomas & Betts Co., Inc. 
Circle No. 90, Reader Inquiry Facility, page 207. 































CLASS H INSULATION — Four-page 
pamphlet describes a complete line of 
heat-resistant Class H silicone electrical 
insulating materials. Advantages, compo- 
sition, and application are given. Tables 
list part numbers, thicknesses and prices. 
Chart shows typical test results on life 
expectancy of Class H insulated motors. 
Insulation Mfg. Corp. 
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INSTRUMENTS AND CONTROLS — 
Catalog 5000, consisting of 28 pages, 
describes principal types of instruments, 
control devices and related components. 
Specifications of approximately 100 meas- 
uring and control instruments and valves 
are outlined. Included are several new 
designs, including the Tel-O-Set con- 
troller. In each description, reference is 
made to catalogs and specification sheets 
providing more detailed information. 
Minneapolis-Honeywell Regulator Co. 
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the Complete Transformer line 
that Meets Military Specifications 


If you require highest quality MIL-T-27 Transformers and Filter Reactors 
for prototype models, pilot runs or special applications, and need them in a 
hurry—call your electronic parts distributor for quick service on CHICAGO 
Hermetically-Sealed units. Chances are he’ll have them in stock—and you'll 
save valuable time and effort. There’s a complete range of CHICAGO MIL-T-27 
Transformers available: Power, Bias, Filament, Filter, Audio. 


CHICAGO Hermetically-Sealed Transformers are the world’s toughest units, 
preferred by engineers for those rugged applications. These stock transform- 
ers may be incorporated in your equipment with full assurance that they 
meet complete MIL-T-27 specifications. 

























SELENIUM RECTIFIERS — Twenty- 
eight page manual GET-2350 is a prac- 
tical guide to the selection of selenium 
rectifiers. Complete with charts, graphs, 
and tables, the manual contains five 
chapters: Introduction, Fundamentals, 
Circuit Design, Applications, and Defi- 
nitions. Topics discussed include basic 
characteristics of selenium rectifiers, rela- 
tionship of voltage and current input- 
output, high-temperature operation, and 
ratings. Power supplies, magnetic ampli- 
fiers, location of rectifiers in equipment, 
are a few of the other subjects treated. 
General Electric Co. 
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IRON-NICKEL ALLOYS — Thirty-two 
page bulletin, with over 20 tables and 
charts, provides information on austenitic 
> iron-nickel alloys having special (low or 
F al CAG 0 | eh S F 0 io M _ a controlled) thermal expansion or thermo- 
elastic characteristics. The bulletin de- - 
DIVISION OF ESSEX WIRE CORPORATION 2 scribes the effects of nickel in modifying 
certain fundamental properties of iron, 
such as: thermal expansion, thermal con- 
ductivity, magnetic permeability, modulus 
of elasticity, and variation of elastic mod- 
ulus with temperature. Data also covers 


































SEND FOR "NEW EQUIPMENT’ TRANSFORMER CATALOG 













Have the full details at your fingertips on CHICAGO'S New Equip- 
ment Line—covering all MIL-T-27 units as well as famous Sealed- 
in-Steel transformers engineered for every application and geared 
to today’s circuit requirements. Write for your free copy of this 
important catalog today, or get it from your distributor. 
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S. . 
we moved RADIX WIRE into our 
" new plant. With 30% more floor space, and 
: new additional equipment, our capacity 
s, for producing asbestos and plastic insulated wire 
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@ Complete welded 
terminal to terminal. 

© Temperature coefficient 0.00002 % 
degree C. 


construction 

















Write for sample assortment or 
test samples for your specific job. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39 
Newark 5, New Jersey ¢ Brantford, Canada 


from 


yt. Good Way 


TO SAVE PRODUCTION TIME 


KESTER 
SOLDERFORMS 


For Soldering with flame, carbon-resistance, 
oven, induction and conventional iron. 


DIMENSIONAL STABILITY Every single Kester 
Solderform is made exactly to specification. 
. they are delivered that 
way to you, in perfect condition, because 


What's more .. 


of Kester’s scientific packaging. 





day 14 5) 
Tet): 





T RH- 
EVERY DESIRABLE CHARACTERISTIC since 
@ Smallest in size. 
@ Sealed in Silicone. 
@ 100% impervious to moisture and salt 2-Watt Type RS-2 
spray. 






5-Watt 


10 @ wait 


per as 















Type RS-5 






































Ranges from .05 Ohms to 55,000 Ohms, 
depending on type. 

Tolerance .1%, .5%, 1%, 3% and 5%. 
RH Types — Silicone sealed in a die-cast, 
black anodized radiator finned housing 
and mounts on sub-panel for maximum 





10-Watt Type RS-10 


mee 


MINIATURE PRECISION 










heat disipation. 
@ Prompt Delivery. 











Phone, wire or write George Ris’ 
Telephone 2139 — 2501 3th ae 
For Price & delivery 
































e@ Let us quote on your nets needs. 


(We also manufacture deposited carbon resistors) 


DALE PRODUCTS, INC. 


RESISTORS 








MANUFACTURED IN 
ACCORDANCE TO 
JAN-R-26A Specifications 
Characteristic G' 


Columbus, 
Nebraska 


fabrication, machinability and corrosion 
resistance. Trade names, typical com- 
positions, sources and distinctive proper- 
ties are summarized. Information will be 
of value to engineers designing precision 
instruments; thermostatic and tempera- 
ture control devices; metal-glass seals and 
constant modulus precision springs, in- 
cluding testing machines, and _ chro- 
nometers. International Nickel Co., Inc. 

Circle No. 94, Reader Inquiry Facility, page 207. 


SINGLE-TURN POTENTIOMETER — 
Model F precision potentiometer capa- 
ble of continuous mechanical rotation is 
described in two-page Bulletin 115. 
Special features, general characteristics, 


and a table of stock values are given. A 
photograph and dimensions for single 
units and ganged assemblies are also in- 
cluded. The Helipot Corp. 


“ircle No. 95, Reader Inquiry Facility, page 207. 








MACHINING COPPER ALLOYS—Pub- 
lication B-3 is an illustrated 32-page 
booklet suggesting cutting speeds, feeds, 
tool rakes and clearances for more than 
40 different copper alloys. The booklet 
contains practical suggestions on turning 
and cutting-off tools; form tools; drills, 
reamers and taps; thread chasers, milling 
cutters, and coolants. Also included are 
tables showing compositions, physical 
constants and properties of copper, brass, 
bronze free-cutting, and other alloys. In 
addition there is a weight table and a 
cutting speed conversion table. American 


Brass Co. 
Circle No. 96, Reader Inquiry Facility, page 207. 


HEAVY-DUTY MOTORS — Eight-page 
catalog lists a complete line of single- 
phase and polyphase motors with ratings 
of 1/20 to 5 hp. Principle dimensions 
and NEMA frame sizes are given. Com- 
plete technical data on the various rat- 
ings are presented in a series of tables. 
Various models are illustrated and de- 
scribed. Triad Engineering Corp. 

Circle No. 97, Reader Inquiry Facility, page 207. 





SAFETY SWITCHES—Four-page Bulle- 
tin No. 514 describes line of Vacu-Break 
safety switches which has been simplified 
to include only 37, instead of 206 types. 
Emphasis is placed on the features of 


the line, including provisions for arc- 
snuffing, greater contact pressure of 
Clampmatic contacts, and other advan- 
tages. Tables list old and new catalog 
numbers. Photographs and drawings are 
included. Bulldog Electric Products Co. 


Circle No. 98, Reader Inquiry Facility, page 207. 


COTTER PINS—Data on hammer-lock 
and extend-prong cotter pins is given in 
a four-page brochure. Table lists prices 
and sizes of both types in steel, brass, 
stainless steel, and monel. Information is 
also provided on weight and special sizes. 
Construction details and advantages of 
both lines are given. Hobbs Manufactur- 
ing Co. 

Circle No. 99, Reader Inquiry Facility, page 207. 
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.... 1 this new Soreng Solenoid 


Compact . Light Weight - Quiet 


Note These Advantages Here is another brand new Soreng Solenoid—designed especially 


for applications where power is needed in a small size unit. 
Small and compact 


Shading coil is in base of plunger for greater efficiency and 
Light in weight 8 d & 8 y 


ve high sealing a Regularly furnished for intermittent duty on 
Quiet in operation 115v, 60 cycle a-c. Can also be furnished on special order for 
Operates in any position other a-c voltages. 


Exceptionally powerful in Available with Soreng Plug-In. terminals, solder lugs, screw 
relation to size terminals or wire leads. 


Engineered for dependabil- Like all Soreng Solenoids, Model 12880 is engineered and built 
ity and long life to outlast the products on which it is used. That’s your assurance 
Shading coil in base of of top quality, dependability, long life. 

plunger for greater efficiency 


. atle N ¢ ce 3 s . 
utiivwnienadh For further details on Model 12880—or on any Soreng electrical 


component—address Dept. M23. 


PULL CHARACTERISTICS 

— eo saaheeagts America’s Largest Manufacturer of Solenoids 5) 
Ne 7 1.3 
Yo 9 1.5 


% st 18 9555 Eden Ave., Schiller Park, Ill. (Chicago Suburb 
Sealed 3.1 Plants: Schiller Park, Ill. of Fremont, Ohio 
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Excellencein Electonics 


OTHER RAYTHEON 
PRODUCTS INCLUDE: 


MARINERS PATHFINDER* 
radar; Submarine Signal FATH- 
OMETERS*; Marine radio- 
telephones; WELDPOWER* 
welders; Voltage stabilizers (reg- 
ulators); Transformers; Recti- 
ChargeR* battery chargers; 
RectiFilteerR* battery elimina- 
tors; Sonic oscillators for labo- 
ratory research; Standard 
control knobs; Electronic calcu- 
lators and computers; Tele- 
vision receivers; Radio, tele- 
eam subminiature ry special 
gee ose tubes; MICRO- 
HERM* diathermy and other 
electronic equipment. 
“Reg. U.S. Pat. Off. 
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Over 10 Years’ Experience in Designing and 
Building Toroid-L Units 


TOROID-L-COILS 


Designed from the problem up, or wound to specified 
C, L and Q values. Precision wound on temperature 
stabilized, me permalloy cores, high perme- 
ability soli 

wind #20 to #42 wires on “wedding ring” cores to 
small ultimate I.D, Facilities for all types of winding, 


nee square coils wound from strip materials for 
improve 


TRANSFORMERS 


Multiple wound and tapped .. cased or uncased..« 
for all commercial and military applications. 


)FILTER NETWORKS 


Complete networks for audio or ultra-sonic work. 


)LITZ-WOUND TOROIDS 


One of the very few sources equipped for litzendraht 
coil windings. 


/LUMPED PARAMETER DELAY LINES 


For time-measuring applications. 


MAGNETIC AMPLIFIER COILS 


For complete servomechanism and other magnetic 
amplifiers. 


materials or stamped “O”’ cores. Able to 


geometry. 


Raytheon welcomes inquiries from manu- 
facturers and design engineers for specific in- 
formation. Immediate attention given to all 
problems submitted. Complete facilities for 
engineering design and production of models 
as well as large volume production. 


RAYTHEON 


MANUFACTURING COMPANY 
EQUIPMENT SALES DIVISION 
DEPT. 6470-EM, WALTHAM 54, MASSACHUSETTS 


DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW 
ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 
INTERNATIONAL DIVISION: 19 RECTOR STREET, NEW YORK CITY 





Feature Article 
REPRINTS 


ELECTED feature articles from each 

issue of ELECTRICAL MANUFACTUR- 
ING are reprinted in complete form for 
convenient filing and to avoid mutilating 
copies of the issue. Any qualified reader 
may secure, without charge, single copies 
of any new or previously announced title 
still available. Use the Reader Inquiry 
Facility on page 207 of this issue, or 
address a company letterhead request to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Note that each reprint described pe1ow 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


Five New Titles Announced 


Three feature articles from the Febru- 
ary issue, one from January and one 
from November are now ready for dis- 
tribution. Requests for these reprints 
listed first below, should be made 
promptly since the supply is limited. 


Limit Switches in Industrial Machine 
Control, January and February 1952, 
16 pages. Combined reprint presents 
mechanical and electrical characteris- 
tics of industrial and miniature 
switches; various tripping means and 
procedure for incorporating signal into 
circuit. (117) 


Improving the Corrosion Resistance of 
Metal Surfaces, February 1952, 8 
pages. Survey of currently used pre- 
conditioning materials and techniques; 
research developments in longer life 


finishes. (119) 


Substitute for Scarce Materials in Spring 
Design, February 1952, 8 pages, De- 
sign steps to take in replacing stainless 
steel and phosphor bronze. (124) 


The Case for Inherent Overheat Protec- 
tion for Motors, February 1952, 8 
pages. Advantages of temperature-lim- 
iting instead of current-limiting de- 
vices in fractional and integral-hp mo- 
tors. (109) 


Nomograph — Horsepower in _ Rotating 
Machinery, November 1951, 1 page. 
Alignment chart covering torque range 
from 1 to 10 oz-in. (182) 
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in the making 


Ardux* Bonding Resins and Araldite* Bonding, Casting and Coating 
‘ Resins developed by Ciba Research are simplifying manufacturing 
SG methods, improving product efficiency, and opening new fields of 


product development. You will want to know more about them. 












GLASS-T0-METAL SEAL... 


improves performance efficiency and 
practical operation of this Electron 
Injector for a specially designed 
100 MeV Betatron unit. 


ARALDITE 


Bonding Resins 


serve the electrical and electronic industries in many 
important ways ... bonding metal supports to insulators, 
and such heat resistant materials as asbestos and graphite 
to aluminum and steel. In addition, the exceptional elec- 
trical properties of Araldite Casting Resins are effectively 
used for high voltage capacitators, in transformers weigh- 
ing many pounds, and the filling and embedding of 
electrical apparatus such as beiween wires of frequency 
filter cases. 


DURABLE, ACCURATE ALIGNMENT, 
WITH ECONOMICAL ARALDITE 


ARALDITE RESINS, 


used to make these glass-to- 
metal seals permit more 
accurate alignment than that 
achieved with the less effective 
and more costly bonding agent 
used previously. 









IDEA GENERATORS! 


Design and Production Engineers seeking new, improved 
simplified time-and-money saving means to better results, 
will find in Araldite Ethoxyline Resins an exceptional 
opportunity to put their ideas to work. Araldite Bonding, 
Casting and Coating Resins are fully described in a new 
series of technical manuals, which may be obtained by 
mailing this coupon, or writing in greater detail on your 
Company letterhead concerning your product problems. 

*Reg U.S. Pat. Of 


CIBA COMPANY INC., Siiicn “™ 


627 Greenwich St., New York 14, N. Y. 
(In Canada: Ciba Co. Ltd., Ciba Bldg., Montreal) / 


Please send me Ciba Plastics Technical Bulletins for 





~ BONDING [) CASTING [5 COATING (5 
Plastics = 
* BONDING %* CASTING oe ee 
*& COATING RESINS z ress 
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St ee 
A.C. 


POWER RELAY 


Actual 
Size 


but it gives you... 


“~ 3 Underwriter approved snap switches providing 3 
Form C contact sets (break-makes) having 10 Amps con- 
tact rating at 125 v. AC or 5 Amps contact rating at 
250 v. AC all on one 110 or 220 v. AC operating coil. 
Designed for a contact life of 100,000 operations at 
rated load. Also available for DC operation, with coils 
up to 100 v. Over-all measurements, with octal base 
3%6” x 2%” x 1”. May be had with terminals at 
opposite end. Available for standard panel mounting. 


ASK FOR NEW NORTH RELAY CATALOG 


Originators of ALL RELAY 
Systems of Automatic Switching 


1438T, South Market Street, Galion, Ohio, U. S. A. 





Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 
Inquiry Facility as this issue goes to 
press, and quantities in some instances 
are low. 


Research Progress in Dielectrics—1951, 
January 1952, 12 pages. Fifth annual 
review of the meetings of the Con- 
ference on Electrical Insulation; ma- 
terials for high-temperature service 
dominate. (116) 


Magnetic Parts by Powder Metallurgy, 
January 1952, 4 pages. Various ma- 
terials for sintered compacts and the 
effect of processing factors on mag- 
netic properties and density. (120) 


Thermal Overcurrent Relays for Motor 
Protection, December 1951, 8 pages. 
How new designs with alterable trip- 
ping time more precisely match motor 
heating characteristics under all ser- 
vice conditions. (114) 


Critical Evaluation of Potentiometers, 
December 1951, 8 pages. Survey of 
commercial, precision and special-pur- 
pose types; analysis of requirements 
for designed-in service. (121) 


Engineering Salary Standards, December 
1951, 4 pages. Part III of a staff sur- 
vey examining the causes of engi- 
neering manpower shortage. (See No. 
136 for reprint of earlier articles.) (135) 


Improved Components and Materials for 
Reliable Electronic Equipment, No- 
vember 1951, 12 pages. Report of the 
Signal Corps research program on com- 
pleted and current projects. (138) 


Trend Is to Smaller, Lighter Thermostats, 
November 1951, 12 pages. Staff sur- 
vey of sources of supply and types 
available; military needs for hermeti- 
cally sealed miniatures are being re- 
flected in commercial types. (129) 


Engineering Manpower Shortage, October 
and November 1951, 8 pages. Com- 
bined reprint of the two articles pre- 
sents data on long-term aspects, survey 
of the field covered by ELECTRICAL 
MANUFACTURING discloses need 
for engineers; methods being employed 
to meet the need. (136) 


Advanced Developments in Metallic Rec- 
tifiers, October 1951, 12 pages. How 
requirements of industry and armed 
services are being met for components 
with improved performance and sta- 
bility, wider temperature range and 
substantial size reduction. (133) 


Silicone Rubber Tape for Heavy-Duty 
Motor Insulation, October 1951, 8 
pages. Applications data and properties 
for a semi-vulcanized tape useful over 
a wide temperature range. (140) 


Eliminating Radio Interference, October 
1951, 8 pages. How radiation is pro- 
duced by r-f power equipment; design 
steps to take in reducing radiation in 
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This Ingersoll Duplex Horizontal Spindle Traveling Housing Milling 
Machine for rough and finish milling in one setting. It will produce - 
either a 16 or 12 cylinder diesel crank case in 1.3 hours. 


Rome Synthinol’ 


MACHINE TOOL ana CONTROL WIRE 


Here’s one worry you can forget about—breakdowns in your 
machine tools caused by wiring that won't stand today’s produc- 
tion pace. Leading manufacturers have found Rome Synthinol 
Machine Tool and Control Wire the perfect answer... here’s why. 
Rome Synthinol is a specially developed polyvinyl chloride 
thermoplastic insulation that has proved its ability to withstand 
the abuse of high speed automatic operation in long, tough 
service. It is highly resistant to abrasion, flame, moisture, acids, 
oils, and cutting solutions. It is available, solid or stranded, in a 
wide range of permanently clear colors. Its uniformly small 

Underwriters’ Laboratories approved as diameters save valuable space. 
os a — i asp ae lccceenn Consistently high in quality, Rome Synthinol will give your 
exposed to oil and in wet locations. Con- machine tools a reputation for dependable performance. For 
—— to National Machine Tool Builders’ the-complete story, ask for Bulletin 101. The coupon below is 

ssociation Standards. : 

for your convenience. *T.M. Reg. 





OSEINE TOOL wy 


IT COSTS LESS 
TO BUY THE BEST Controlled Materials Plan .. . USE YOUR CMP ALLOTMENTS. 


Copper wire mill products are a Controlled Material under N. P. A. 








ROME CABLE CORPORATION, Dept. EM-3, Rome, N. Y. 
Please send me the Rome Synthinol Bulletin 101. 


Name 






“in, ROME CABLE 
- 
m 


Corporation 


ay ROME - NEW YORK 


Company 


Address 
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we will process FELT from downy soft- 


Think of FELT 


and how it may solve 
your material problem 


ness to maple board AS 


supply it in any thickness... 


hardness ™ 


s<s 


it any color, any shade in the full 


range fr 


cut it into —* prect ‘a parts to a 


requirements . 


ate. the 8 


you's 


= 


om black to white 


in yardage. 


Remember that, according to your 


needs, y 


ou 


that can be die-cut, punched, 


or otherwise processed without 


raveling 


or fraying. 





-an have a FELTERS FELT 
skived, 


chiseled, turned, scarfed, ground 


The FELTERS COMPANY 


Manufacturers of Unisorb for Machine Mounting 


210-E 


Gentlemen: 


M SOUTH STREET, BOSTON 11, 


Name & Title 


Company 


Address 


MASS. 


Please send me details on Felters Felt and Felters 
Precision Cut Felt Parts. | have the following material problem: 










roll, “by, ie sheet, or 


Ge 









conformity with FCC regulations; test 


methods and equipment. (107) 


Cast Resin Embedments, September 1951, 
12 uages. Reissue of popular reprint 
describing a new design concept for 
miniaturization, unitized construction, 
and ruggedization; types of resins, 
production techniques, selected case 
histories. (128) 


Specifications for Electrodeposited Coat- 
ings, September 1951, 8 pages. An 
analysis of the varied plating stand- 
ards in common use brings order to a 
confusing situation. (110) 


Dual-Element Fuses for Motor Protec- 
tion, September 1951, 8 pages. Time- 
lag and current-limiting characteristics 
obtainable, and design procedure for 
selecting ratings. (113) 


Electrical Properties of Glass-Fiber Pa- 
per, August 1951, 8 pages. Properties 
evaluated for an insulating material 
of exceptional electrical and thermal 
stability. (137) 


Effect of Voltage Spreads on Motors and 
Control, August 1951, 8 pages. In 
selecting motor and control compo- 
nents actual fluctuations rather than 
nominal system voltages must be em- 
ployed. (127) 


Vacuum Tube Sockets for Industrial 
Equipment, July 1951, 8 pages. Types 
available for low loss, reduced leak- 
age, resistance to vibration, humidity 
and repeated replacement; design sug- 
gestions in selecting sockets for com- 
mercial and industrial uses. (i12) 


Fhp Induction Motors Made in NEMA 
Standard Frames, July 1951, 8 pages. 
An analysis of horsepower assignments 
made by the manufacturers to frac- 
tional-horsepower motors built to 
NEMA frames 42, 48, 56 and 66, in 
accordance with standard methods of 
rating. (122) 


A Practical Approach to Color in Design. 
July 1951, 12 pages. Why and how 
color is specified in design of business 
machines, appliances, instruments and 
industrial equipment; Armed Services 
developments in functional use of 
color. (126) 


Movable-Electrode Transducer in Dy- 
namic Balancing, July 1951, 8 pages. 
(Reissue.) Electron tube with an elas- 
tically mounted plate measures dis- 
placement; linear and _ phase-sensitive 
amplifiers operate meters showing mag- 
nitude and position of unbalance. (118) 


Performance of Electronic Drives on Half- 
Wave Power, June 1951, 8 pages. Ad- 
vantages and limitations of half-wave 
electronic controls under varying op- 
erating conditions. (134) 


Corona Suppression Methods, June 1951, 
4 pages. Basic mechanism of corona 
present in all high-voltage circuits, and 
three methods for preventing it. (131) 


Fluorocarbon Resins—Properties and 
Applications Appraised. Reissue of 
combined reprint, August and Sep- 
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20 STANDARD 
LOW-COST TYPES 


for instruments, radios, appliances, 


toys and other uses 


pth on oot 3-POSITION DP 
SP DT with spring return 
DP DT 4p DT 4-POSITION SP 


DP ST with spring return SP DT PLUNGER TYPE 


DP DT with spring return 
: ; 4P DT 
th t . DP DT PLUNGER TYPE 
with spring return ant PLaNeEn 
with spring return 4P DT 
Midget with indent 
idge 3-AMP. SP ST 
3-POSITION SLIDE PUSH TYPE 
Triple-pole Double-pole momentary contact 3-AMP. SP DT 


Pk! Write for Cataleg RO-F 


Electronic Components Division 
STACKPOLE CARBON CO., St. Marys, Pa. 


eg 


v 


4-GANG SP DT 


FIXED RESISTORS VARIABLE RESISTORS IRON CORES 
CERAMAG* FERRITE CORES LINE & SLIDE SWITCHES 
CHOKE FORMS — GA CAPACITORS 
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AN approved (3303-1) 






ELECTRONIC AND 










COMMUNICATION RELAYS 


UNDREDS 


of thousands 


telephone type relays saw Govern- 
ment service in World War II. 


of these relays are available 


ically sealed enclosures designed to meet 


AN specifications. 


R-B-M hermetically sealed telephone 
type relays are available in contact forms 
up to and including 4-pole, double throw, 













































of R-B-M 


Now most 







in hermet- 





3 ampere, 28 Volts D. C. construction. 


Also 10 ampere rating up to and includ- 


ing 2-pole double throw at 28 


All relays available with approved AN 


plug connector, or with solder connections. 


/ What is YOUR hermetically 
sealed relay requirement? R-B-M is developing 
new and smaller relays to meet Armed Services 
requirements. Perhaps one of these will solve 


Engineers 


Volts D.C. 





your problems. Write giving complete relay 


specifications, application, quantity and AN 
specifications applying. Address Dept. A-3. 


R-B-M Production and Engi- 
neering facilities in two plants, 
located in different states, (over 
a quarter million square feet), 
can assist you in the develop- 
ment and production of special 
electro-magnetic devices for 
Armed Services application. 


R-B-M DIVISION 


X WIRE CORP. 


ogansport, Indiana 


MANUAL AND 


—FOR AUTOMOTIVE, INDUSTRIAL, 
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MAGNETIC ELECTRIC CONTROLS 


COMMUNICATION AND ELECTRONIC USE 












































Reliable Electronic Equipment, January 





tember 1950, 20 pages. New class ol 
high-temperature stable, chemically 
nonreactive materials of high dielec- 
tric value. Part I analyzes the prop- 
erties of these mew resins; Part Il 
discusses specific applications. (123) 


Hermetically Sealed Components for In- 
dustrial Control, July 1950, 8 pages. 
(Reissue.) Complete survey of sealed 
and evacuated or gas-filled components 
designed to prevent failure caused by 
climatic conditions commen to indus- 
trial equipment. (115) 







HEN the remaining supply for a 

title appears to be insufficient to 
meet the expected number of requests 
for another month, it is withdrawn from 
the listing in this department and no 
longer offered through the Reader In- 
quiry Facility. It is difficult at times to 
anticipate the actual number of requests 
that will be received, and in a few in- 
stances a modest supply has remained at 
the conclusion of the listing. For the 
following reprints previously included in 
this department, letterhead requests for 
single copies will be filled as long as the 
current supply lasts. 


V-Belt Drives for Adjustable Speeds, 
January 1950, 8 pages. Advantages 
and limitations of designed-in types. 


Progress in Synthetic Mica, March 1950, 
8 pages. Report on research projects 
aimed at commercial production. 


Matching Solenoid Characteristics to 
Load, June 1950, 8 pages. How to in- 
crease efficiency and reliability; nine 
suggestions for selection and applica- 
tion. 


Cold Rolled Electrical Strip, August 
1950, 8 pages. Continuous strip ma- 
terial substituted for hot-rolled silicon 
sheets. 


Safeguards for Safety in Electrical Prod- 
uct Design, October 1950, 12 pages 
Where, why and what safeguards are 
required. 


Teaming Up With the Defense Agencies. 
October 1950, 8 pages. Who handles 
what in research, standards and pro- 
curement. 


Practical Factors in Applying Organic 
Finishes, November 1950, 8 pages, 
Quality control methods and applica- 
tion techniques. 


Testing Coils for Shorted Turns, Novem- 
ber 1950, 4 pages. Production high- 
voltage test detects single-turn shorts 


Design Ideas from Abroad, December 
1950, 8 pages. Ingenious and advanced 
designs in recent European develop- 
ments. 


Making Electrical Contacts Stand Up in 
Control Service, January 1951, 8 pages. 
Causes for failure; properties of con- 
tact materials tabulated. 
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JACKs HEINTZ does it! 


Wherever the axial height—or length—of a motor-powered unit is 
important, J&H motors offer unusual compactness plus modifica- 
cd tions for particular applications. 

Take floor polishers, for instance. Jack & Heintz has assisted 
. FLANGE MOUNT FACE MOUNT manufacturers in the design of their over-all package and the 
power train, to realize full advantage from these “‘sweet and low” 
motors. 





We furnish these motors with or without special face or flange- 
mounting end frames—with capacitors either internally or ex- 
ternally mounted—with either internal starting switch or provision 


WITHOUT END FRAME 





Motors available as shown above, for either for external starting relay—with power receptacle or special leads 

horizontal or vertical mounting. Clean de- ‘th lubri for-life ball betel di wee 
sign of housing conforms with modern —with lubricated-for-life ball or sleeve bearings—and in ratings 
; equipment styling. from 14 to 114 hp in single or dual voltage, single or 3-phase, and 


for odd current characteristics. 

From food machinery to machine tools, we can think of a dozen 
industries that ought to know more about these motors. Are you 
in one of them? Address inquiries to Dept. 321, Jack & Heintz, 
Cleveland 1, Ohio. 





JACK & Heintz ? 
d oe 
| tyme — 
Typical of J&H creative production methods 0 *e = 
n is this high-speed, timesaving machine— i a 
5. designed and built in our own plant—that E : IPMENT Yo a 
ss automatically and uniformly cuffs, cuts and a © 1982, Jack & Heintz, Inc. 
inserts cell slot insulators in the stators of m - . s “ . 
Sauk &. Caleie diatom. means electrical, hydraulic or mechanical devices ‘ designed to solve 
y unusual problems of developing power, controlling it, or using it. 
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1951, 4 pages. Report of work done at 
ONR on both military and industrial 
equipment. 





How the Layout Panels for Motor Con. 
trols and Wiring of Panels for Motor 
Controls, January and February 1951], 
12 pages. Combined reprint covers 
panel design, selection of components 

and wiring. 







Report on Dielectric Research, February 
1951, 12 pages. Practical developments 
emphasized in the 1951 conference. 
















Unitized Electronic Design and Construc- 
‘ tion Techniques, February 1951, 12 

The new C-200 high precision potentiometer has been pages. Survey of practical methods 

engineered and designed by DeJur-Amsco to fulfill made at Stanford for ONR. 

the exacting requirements of contemporary instru- fs tana 

ment, computer and similar electronic equipment. Practicability of Powder Metallurgy, Feb. 


ruary 1951, 8 pages. Comparative cost 
Designers are in- factors tabulated for six fabricating 
vited to submit their methods. 


applications to 
DeJur engineers for 
recommendations 
and suggestions. 


Fuses vs Circuit Breakers, February 1951. 
4 pages. Motor protection require- 
ments analyzed; selection chart for 
protective devices. 


















Relay Circuit Ideas from Miniature Train 
Control, March 1951, 4 pages. Four 
selective control functions with power 

line control. 





Crystal Rectifier Performance Evaluated, 
March 1951, 8 pages. Germanium 
diodes compared with thermionic and 

metallic rectifiers. 















Gaging and Sorting Electronically, March 
1951, 4 pages. Measuring heads and 
electronic circuits for automatic classi- 
fication. 





Developments in High-Temperature Met- 
als and Ceramics, March 1951, 8 
pages. Electrical and mechanical prop- 

erties for materials used between 1000 

and 2500 C, 


Insulation Resistance of Thermosetting 
Laminates, March 1951, 8 pages. Ef- 





























: ‘ fect of humidity and temperature on 
© 2" Diameter © Precious Metal electrical properties of standard grades. 
© 4 Watts Fully Contacts 

Enclosed ® Low Torque 1 oz. inch More Power Out of the Same Motor 


















Frame Size, April 1951, 4 pages. How 
forced ventilation and new coil design 
increased rating for mine motor. 


@ 10 to 200,000 Ohms 
Accuracy up to 1% 


® Linearity up to 0.3% 
®@ Non Linear Windings 


@ 360° (Continuous) 
Mechanical Rotation ® Single or Ganged 


® Centerless Ground 
Stainless Steel Shafts 


® Ball Bearings to 
Special Order 















Electrolytic Corrosion Tests in Pressure- 
Sensitive Tapes, April 1951, 8 pages. 
Several test methods discussed; cor- 
rosion-current method preferred. 






















. Units 
7 320° Electrical c | Fixed Capacitors for Electronic Circuits, 
Rotation m Servo Type Mounting May 1951, 8 pages. Trends in current 
® Taps as Required or Single Hole developments; design factors in selec- 


tion. 






© High Resolution Threaded Bushing 


1,000,000 Cycles © Numerous Shaft 
Operational Life Designs 


WRITE FOR BULLETIN 100-M 







Behavior of Insulating Materials at Radio 
Frequencies, July 1951, 4 pages. Break- 
down strength, dielectric constant and 
dissipation factor for 16 materials. 


‘Jel | Miniaturized Amplifier Designed for Au- 
Nate ls CORPORATION 





tomatic Assembly. August 1951, 8 
pages. Design of equipment and proc- 
ess reducing assembly line to one 
operator. 






45-01 NORTHERN BOULEVARD, L. 1. C. 1 
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Men who design, engineer and buy America’s products 


rely on..and use.. National Laminated Plastics because.. 


“In long range planning at National, 
emphasis is placed on engineering 
research. Designed to benefit Na- 
tional’s customers and the entire in- 
dustry as well, the operation breaks 
down into three broad divisions. 
First, testing materials against our 
standards and customers’ specifica- 
tions. Second, developing new prod- 
ucts to meet specific customer 
requirements. Third, improving 
present manufacturing methods. In 
short we at National feel that en- 
gineering research provides our eyes 
and ears for the future.” 


John K. Johnston 
Vice President 
National Vulcanized Fibre Co. 


National Laminated Plastics 
nationally known—nationally accepted 


NAL 


VULC ED 


IBR 


A tough horn-like material with high Phenolite possesses an unusual com- 
dielectric and mechanical strength. bination of properties—a good elec- 
Excellent machinability and forming trical insulator, great mechanical 
qualities, great resistance to wear and strength, high resistance to moisture; 
abrasion, long life, lightweight. Sheets, ready machinability, lightweight. 
Rods, Tubes, Special Shapes. Sheets, Rods, Tubes, Special Shapes. 


Laminated PLASTIC 


Just published! National Laminated Plastics Handbook. 
Write for copy. Your company letterhead please. 


National Vulcanized Fibre Company 


Wilmington Delaware 
Offices in gz 


Since 1873 


Principal Cities 




















Circuit Breaker Bushing Sleuth 


George Holton, electrical scientist in 
National’s lab, is testing a Phenolite 
circuit breaker bushing for dissipa- 
tion factor at 60 cycles. Tests of this 
character are constantly carried on 
for production control and in the 
development of new products. 


Hardness gets its full measure 


Important in the production control 
and development of Phenolite and 
National Vulcanized Fibre is the 
degree of punchability of stock for 
meeting particular customers’ speci- 
fications. This laboratory research 
operation with the Rockwell Hard- 
ness Tester is shown above. 


Phenolite Varsity 1952 


Here’s the team of skilled scientists, 
captained by Gerald H. Mains, who 
occupy key positions at the Pheno- 
lite laboratory. They’re evidence of 
National’s continuing research pro- 
gram. Their combined know-how is 
quickly available to National’s 
customers. 











































































































































































“A NEW STANDARD IN FASTENER SUPPLY" 























‘Pp 5o 
© OUucTion-pESiIGME” 


Write for Your Copy of 


When You Need Fasteners or Special Metal Parts... 
TELEPHONE 5-9451 or TELETYPE RK-53 


Camear 


SCREW & MFG. CORP. 
602 EIGHTEENTH AVE., 


ROCKFORD, ILL. 


a YOUR ASSEmp,. 
&» 


| City deliveries. 


| dress all orders to: 


Bulk quantities (five or more) of any 
reprint listed here for which a supply is 
still available may be obtained at the 
following prices per copy on orders ac- 
companied by remittance: 


| Quantity Number of pages in reprint 


ordered 4to8 12 16 or more 





5 $0.50 $0.60 $0.70 


10 0.35 0.45 0.55 
25 0.30 0.40 0.50 
50 0.25 0.35 0.45 


Add 3 per cent sales tax for New York 


Combined Reprint 
on 
Magnetic Amplifiers 


gree for each reprint in the se- 
ries issued during 1951 on Applying 
Magnetic Amplifers quickly exhausted 
the supply. In response to repeated re- 
quests this series has been reprinted in 
one 40-page booklet which combines all 
four of the series by Dornhoefer and 
Krummenacher plus three other related 
articles. 

Single copies will be supplied at $1.50 
each on orders accompanied by remit- 
tance. For orders of two or more, prices 
per copy will be less, to encourage 
grouping of orders to save handling ex- 
pense. Prices per copy are: 


Number of Copies Price per Copy 


l $1.50 
2 to 4 1.25 
5 1.15 
10 1.10 


1.00 


25 or more 





All orders must be accompanied by re- 
mittance, and to identify the reprint 
the order should call for “Magnetic 
Amplifier Reprint.” Add 8 per cent sales 
tax for New York City deliveries. Ad- 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


These booklets are in stock for imme- 
diate shipment, and orders will be filled 
in the order of receipt. When the supply 
is exhausted no more orders will be ac- 
cepted and remittances will be refunded. 






Use the Reader Inquiry Facility for 


e Additional information on any 
product described in New Materials 
and Components starting on page 
130. 

e File copies of any piece of litera- 
ture reviewed in Literature for the 
Asking starting on page 180. 

e Personal copies of any reprint 
listed starting on page 196. 

e Further information on any prod- 
uct or service advertised in this issue. 
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TYPE C FACE MOUNTED MOTORS — Squirrel Cage — 
3-phase— Drip Proof —900 to 3600 rpm—% to 

50 hp. (larger sizes built to order). Standard or - j- 
Long Shaft Extension. 


BELGIAN ELECTRIC SALES CORPORATION @ 


Main Office: ONE E. 53RD ST., NEW YORK 22, N.Y. © PLAZA 8-3105 


Los Angeles ¢ San Francisco ¢« Chicago ¢ Kansas City « Cleveland 
Dallas *« New Orleans « Pittsburgh ¢ Louisville ¢ Washington, D. C. 
Youngstown ¢ Savannah ¢ Montreal ¢ Puerto Rico * Mexico City 
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Whether you’re looking for a small motor, large one, or a really big-capacity 
job, you can do no better than specify “ACEC.” For today’s ACEC electric 
motors — products of Ateliers de Constructions Electriques de Charleroi, of 
Belgium — are backed by 70 years’ designing and manufacturing experience, plus 
the facilities of 4 great, modern plants. Unexcelled in precision and dependability, 
they are built to give every possible satisfaction in service. 


Conforming strictly to NEMA SPECIFICATIONS, outstanding 3-phase 
ACEC units are now immediately available from warehouse stocks in the United 
States; and a network of ACEC Distributors and Service Shops, across the 
nation, is prepared to handle customers’ service needs promptly and efficiently. 


Shown here are three widely used types of ACEC pump motors. We shall 
be glad to send you INFORMATIVE BULLETINS on these — and on all 
other motors we manufacture. 


Whatever your requirements, write, wire, or telephone the nearest ACEC 
office or representative — or communicate directly with us in New York. Inquiries 
and orders receive immediate attention. 


Motors 


BRANCHES 
AND AGENCIES 





¥, to 200 hp.— FULLY GUARANTEED 


Available in the following types: 


% Open Drip Proof Motors 
Totally Enclosed Fan Cooled 


* 
*% Pump Motors (as illustrated) 
*% Adjustable Speed Schrage Motors warehouses 


VERTICAL HOLLOW SHAFT 
MOTORS — Squirrel Cage — 3- 
phase—Drip Proof—High Thrust 
— Standard Reverse Protection 
Clutch —Up to 75 hp. (larger 
sizes built to order) 


TYPE P VERTICAL SOLID SHAFT 
MOTORS — Squirrel Cage — 3- 
phase—Drip Proof—High Thrust. 
900 to 3600 rpm —% to 25 hp. 
(larger sizes built to order) 


WAMEDIATE DELIVERY 
from Hew York, 
Chicago, Kansas City, 
New Orleans, Dallas 
and Los Angeles 






Associations 
and Societies 


Myron D. Miller Appointed 
Secretary of RISAC 


Myron D. Miller has been appointed | 
full-time secretary and safety code con. 
sultant of the Refrigeration Industry 
Safety Advisory Committee (RISAC), 
with offices at NEMA headquarters, 155 
East 44th St., New York. He succeeds the 
late Cyrus W. Miller. RISAC is sponsored 
jointly by representative groups of manu- 
facturers of air conditioning and refrig. 
eration equipment, including the Air 
Conditioning & Refrigerating Machinery 
Association, the Compressed Gas Associ- 
ation, Inc., the National Electrical Man- 
ufacturers Association, and the Refriger- 
ation Equipment Manufacturers Associa- 
tion. 


Screw Threads Committee 
Meets in New York 


The meeting of the Screw Threads 
Committee of the International Organiza- 
tion for Standardization (ISO) has been 
set for June 11 through 14 at Columbia 
University in New York. These sessions 
will be held in conjunction with the tri- 
ennial meeting of the ISO at Columbia, 
June 9-21, 1952. ISO will act as host. 
Twenty-one nations—including the United 
States—actively participate in the inter- 
national program of thread unification. 
Sweden holds the secretariat for the proj- 
ect on screw threads. 


RWMaA Elects President 


J. R. Barefoot, Jr., formerly vice pres- 
ident of the Resistance Welder Manv- 
facturers Association, has been elected 
president of the organization. The new 
president has been employed in various 
capacities by The Federal Machine and 
Welder Company, Warren, Ohio, since 
May of 1941. In August, 1949, he was 
appointed manager of operations, which 
position he now holds. 


Rolph Chosen President of 
The Franklin Institute 


S. Wyman Rolph, president of the 
Electric Storage Battery Co., was elected 
president of The Franklin Institute, Phil- 
adelphia, at the annual meeting of the 
Institute’s board of managers. Richard 
T. Nalle, president of the Midvale Com- 
pany, was appointed to the board of 
managers to fill Rolph’s unexpired term. 
E. G. Budd, Jr., president of the Budd 
Company and a retiring Institute vice 
president, was named to the board. 


Women to Participate in 
Centennial of Engineering 


For the first time in the history of the 
engineering profession, women will par- 
ticipate as a separate body in a natio 
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- STAINLESS STEEL 
: FOR SUBSTITUTIONS 
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co If your production is threatened by the short supply of 

{an- 

Ber. critical materials—stainless steel may be your answer. 
Several types of stainless steel are in good supply, and 
are competitive in price with other materials. Latest 

eads 

ia N. P. A. directives have made certain types of stainless 

| steels obtainable without restrictions. 

 tri- | 

nbia, | ‘ ‘ ‘ 

host | Our engineering department will be glad to consult 

a | with you to see if you can fabricate stainless with your 

— existing tools. You may choose to save money by using 
lighter gauge material and take advantage of the su- 

pres- 

sted perior strength of stainless. 

a For complete technical information and advice, contact 

since 

a the Sharon district office nearest you, or write direct to 
Sharon Steel Corporation, Sharon, Pennsylvania. 
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f the 
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Budd SHARON STEEL CORPORATION 
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How 
A. SCHRADER’S SON 


TAC: 
CC a FAT 
“csety CONTROL 


‘fon 





: 


PRODUCT ENGINEERS at A. Schrader’s Son 
were faced with an exacting heat control prob- 
lem in developing their SCHRADER Electric 
Vulcanizer. 


FOR PERFECT VULCANIZING, the temperature 
must be held at a steady 300°F throughout 
the curing time indicated for the particular 
tube being repaired. Schrader engineers 
achieved this steady temperature by specifying 
EDISON type D8-2A Thermostats. EDISON 
thermostats hold to this required value within 
+5°F indefinitely and do not vary even after 
years of constant service. Their arc-quenching 
atmosphere is sealed in glass for a lifetime of 
contact protection. 


LOOK INTO EDISON sealed-in-glass thermo- 
stats for your own application. Learn how and 
why some types handle loads to 8 amperes and 
others operate within a differential of +0.1°F. 
In thermal engineering, the name EDISON is 


backed by over 22 years of experience. Write 
today for Bulletin EM-4-3009. 


* 
QO Edison. 
INCORPORATED 

Instrument Division 

53 Lakeside Avenue, West Orange, N. J. 
© 
MANUFACTURERS OF 
Electrical Resistance Bulbs 


Temperature Indicating and Alarm Systems 
Time Delay Relays 


YOU CAN ALWAYS RELY ON EDISON 


214 





meeting of their career group when the 
recently organized Women’s Society of 
Engineers joins with the other engineer- 
ing groups of the country in celebrating 
the Centennial of Engineering in Chicago 
next summer. The women’s engineer 
group, formed late last year, already 
includes more than 200 members from 
all sections of the country and represents 
various branches of the engineering pro- 
fession. It is headed by Miss Beatrice 
Hicks, an executive of the Newark Con- 
trol Company, Bloomington, N. J. 


MHI Selects Shea, 
Mevius and Palmer 


To lead its activities, The Material 
Handling Institute, Inc., and its 78 mem- 
ber companies have elected L. West Shea 
of The Union Metal Mfg. Co., Canton, 
Ohio, to the post of president. Elected 
to the posts of first and second vice pres- 
ident, respectively, were John C. Mevius 
of American Engineering Co., Philadel- 
phia, and H. M. Palmer of Lewis-Shepard 
Products Inc., Watertown, Mass. Mevius 
is currently devoting his energies to the 
Institute’s sponsorship of the 5th National 
Materials Handling Exposition now slated 
for Philadelphia in May, 1953. 


Metal Powder Show 
Scheduled for April 


The Metal Powder Association will 
hold its eighth annual meeting and the 
1952 Metal Powder Show from April 29 
to 30, 1952, at the Drake Hotel, Chicago. 
The program for this year, “Powder 
Metallurgy in a Defense Economy,” will 
concentrate on current applications of 
powder metallurgy in the Ordnance pro- 
gram. Subjects to be discussed include 
iron-power rotating bands, brass-and- 
iron-powder fuse mechanism components, 
small arms ammunition made from iron 
powder, jet engine blades and vanes, 
carbide-core penetrating tips for armor- 
piercing projectiles, and iron powder 
electronic core materials in use by the 
Signal Corps. Other papers will cover 
the latest developments in powder metal- 
lurgy techniques and applications both 
here and abroad. On display at the Metal 
Powder Show will be the latest develop- 
ments of the leading producers of metal 


powders, processing equipment, and) 


products made from metal powders. 


Hazeltine Heads 
Humphreys Foundation 


Dr. Alan Hazeltine, electronics consult-} 
ant and faculty member at Stevens In-) 


stitute of Technology for 29 years, has 


been elected president of the Alexander} 


C. Humphreys Foundation. The Foun 
dation was organized a year ago to per 
petuate the memory of the late Dr. Alex- 
ander C. Humphreys, second president 
of Stevens Institute. The new president 
of the Foundation is the inventor of the 
neutrodyne radio receiver. 


IDI Elects New Officers 


Stewart Pike of Philadelphia was 
elected national president of the Indus- 
trial Designers Institute at the semi 
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SOTH YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 © PHILADELPHIA, 1649 North Brood St., Stevenson 4-2823 
SOUTHWEST, John A. Green Co., 6815 Oriole Drive, Dallas 9, Dixon 9918 © NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Moss., Kirkland 7-4498 
los ANGELES, 232 South Hill St., Mutuol 9076 © CHICAGO, 228 North LoSelle St., Central 6-172) @ ST. LOUIS, 1123 Washington Ave., Garfield 4959 













CALENDAR OF MEETINGS 


Mar. 3-6—Convention, Institute of 
Radio Engineers, Waldorf-Astoria 
Hotel and Grand Central Palace, 
New York City. 









bly 


CHACE BIMETAL 


Mar. 3-7—Spring Meeting of the 
American Society for Testing Ma- 
terials, Hotel Statler, Cleveland. 















Mar. 9—Eight Annual Conference 


MAKES THE 
BIG DIFFERENCE and Exhibition of the National 
Association of Corrosion Engi- 
Product of s, Galv 
IN THE S E M-P BR EAKERS aia ee: neers, Galvez Hotel, Galveston, 


Tex. 
Jackson, Mich. 








The only external difference in these miniature breakers manufactured by Mar. 10-13—Winter meeting, Na- 
Mechanical Products, Incorporated, is that one is black and one olive drab. tional Electrical Manufacturers 
But the BIG difference is that the OD is Trip Free—i.e. cannot be maintained Association, Edgewater Beach Ho- 
closed against serious overloads—while the black may be forced to contact. tel, Chicago. 
This factor is of extreme importance in blowers, heaters and other devices 

** *,° . . ee . N ar, - —Fij N i 4 = 
requiring positive protection but with limits on weight and space. The M-P far. 11-14—Fifth National Plas 


tics Exposition, sponsored by the 
Society of the Plastics Industry, 
Here’s how they work: Inc., at Convention Hall, Philadel- 


phia. 


breakers weigh 2 ounces. 















Mar. 17-21—9th Biennial Indus- 
trial Exposition, American Society 
of Tool Engineers, Chicago Am- 
phitheatre, Chicago. 


Mar. 22-Apr. 6 — International 
Trade Fair, Navy Pier, Chicago. 


Apr. 1-4—Packaging Exposition, 
Atlantic City Auditorium. 














Apr. 14-18—29th Exposition, Oil 
Heat Institute, Commercial Mu- 
seum, Philadelphia. 













Apr. 29-30—Metal Powder Show 
and 8th Annual Meeting, Metal 
Powder Association, Drake Hotel, 
Chicago. 











Trip-Free Yellow Plunger 


Non-Trip-Free Black Plunger 
Type with contacts open 


Type with closed contacts 





Apr. 27-May 1l—Annual Meeting, 


When the plunger is pressed in, the element assemblies latch in the American Ceramic Society, Wil- 


position as in the right hand view, closing contacts "A". The current then liam Penn Hotel, Pittsburgh. 
passes through blades "B” and thermostatic bimetal elements "'C” and "D”. 

Resistance of the elements causes them to heat up under overload currents. May 6-8—Symposium of Progress 
The upper ends of the U-shaped elements spread apart, the springs "E” in Improved Quality Electronic 
trip the breaker and the plunger retracts bringing the element-blade Components, National Bureau of 


assemblies with it as in the left hand view. The non-trip free (black) plunger Standards, Washington. 


(right) may be held in, making contact whether the condition is corrected 


. May 12-14—National Conference 
or not. The trip-free (yellow) plunger, however, works freely in and out of 


on Airborne Electronics, sponsor- 









the element, the movement being actuated by the small stop "F’ which ed by Dayton Branch and Profes- 
impinges normally against the top of the elethent. When the element sional Group on Airborne Elec- 
opens up, the stop passes under and springs "E” move the element-blade tronics, Institute of Radio 
assembly to open position. Contact cannot be forced. When the bimetal | Engineers, Dayton Biltmore Ho- 
cools, the element closes up, the sloping boss (under pencil point) permits the | tel, Dayton, Ohio. 


stop to slide under the element again as the plunger is pulled out to reset, 


: May 22-23—Symposium on Elec- 
ready for action. 


tronics and Machines, Professional 
Chace Applications Engineers worked closely with Mechanical Products | Group on Industrial Electronics, 


in the development of this intricate breaker and consultation is readily Institute of Radio Engineers, 
available should you have a problem in temperature-actuated devices. | Palmer House, Chicago. 

Chace Thermostatic Bimetal is available in strips, random coils or in complete 
elements. Write for our 64-page reference on thermostatic bimetal selec- | 
tion and element design. 















| annual meeting of the National Board 
ad | of Trustees on January 25, 1952. Other 

a M. TA co. officers elected were Robert L. Gruen of 
New York, vice president; Henry Hagert 
of Philadelphia, secretary; and Kurt Ver- 
sen of Englewood, N. J., treasurer. 


BETS 7 Vere Vem est V OVE 


1608 BEARD AVE., DETROIT 9, MICH. 
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*BH Non Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U 
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“They didn’t stay sold...” 


There they were . . . forty-four of them 

. Sleek, trim hair dryers . . . styled by 
a nationally famous designer . . . full of 
eye-appeal and buy-appeal . . . but every 
last one was going back to the manufac- 
turer. Why? — because they didn’t stay 
sold. Out of the five original sales, four 
were already back. Irate customers had 
brought them in . . . they had worked 
for awhile and then shorted out .. . 
investigation showed that the electrical 
insulation wouldn’t stand the heat. The 
Electric Sales Company couldn’t take 
chances on future customer good-will 
with merchandise like that . . . and it 
would be a long time before that par- 
ticular manufacturer got another order 
from them. 


V V hether you make home appliances, 
radio or electronic equipment, or 
industrial machinery, you need the extra 
protection of BH Fiberglas Insulations 
to guard against insulation failure, 
product breakdown, loss of customer 


good-will. 
Take BH Special Treated Fiberglas 


Sleeving, for example. Here is a Sf. 


Gf 








n 
S 


EE 





FEV 


. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 


heat insulation with remarkable resist- 
ance to sub-zero temperatures as well. 
Dielectric and physical properties re- 
main unchanged through a temperature 
range of —67°F. to 1200°F. BH 
Special Treated is permanently flexible, 
there are no impregnants or coatings to 
age or harden. But it is not completely 
limp. A patented heat process gives the 
sleeving body and rounds it . . . crimps 
crossing strands to prevent raveling and 
minimize fraying. It will not ravel when 
cut in short lengths, or when spread to 
cover knobs, terminals and irregular 
objects. Installation time is speeded. 
BH Special Treated Fiberglas Sleeving 
is one of a family of electrical insula- 
tions, each designed to meet particular 
conditions in service. Give us a few facts 
about your requirements — product, tem- 
peratures, voltages—we will gladly fur- 
nish samples for testing purposes. 


Address Dept. M-3 


Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 
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The Slater 170 Toggle Switch will 
not actuate Hoover Dam. It wasn’t 
designed for that purpose. It will, 
however, ensure the long, depend- 
able operation of such appliances 
as fans, hair dryers, mixers, saws, 
drills, vacuum cleaners, test equip- 
ment and similar appliances for 
which it is designed. 


Custom-engineered, yet mass 
produced for reasonable price, this 
compact switch will make yours a 
better appliance. Specify Slater... 
for satisfaction. 













































































Standard Rating: 6 amps, 125 V.; 3 amps, 
250 V. 








Functional Variations: Single-pole, single- 
throw toggle switch. Single-pole, 
single-throw momentary switch. 

Terminal Connections: Wire Leads (170- 
WL). Solder Lugs (170-SL). Screw 
Terminals (170-ST). 

Overall Size: 1144” x 14” x I”. 

Mounting Sleeves: 14” (Special lengths 
available). 

Handle: Ball or Bat Type in variety of 
lengths. 


Use Reader Reply Card or Write for Catalog 






















































































ELECTRIC & MFG. CO., INC. 


56th Street and 37th Avenue 
Woodside, New York 


One of the most progressive manufacturers 
of top-quality switches, receptacles, and 
other wiring devices. 
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Walter Dietz Becomes 
President of VCMA 


Walter Dietz, head of the Electrolux 
Corporation, New York City, has been 
elected president of the Vacuum Cleaner 
Manufacturers’ Association. The new vice 
president is W. E. Slabaugh, Jr., mana- 
ger, vacuum cleaner division, Westing- 
house Electric Corporation, Mansfield, 
Ohio. Elected to the executive board 
were J. J. Downs, vice president, Clem- 
ents Manufacturing Company, Chicago, 
and Oscar Mansager, general sales man- 
ager, The Hoover Company, North Can- 
ton, Ohio, Mr. C. G. Frantz, president 
of the Apex Electrical Manufacturing 
Company, Cleveland, is beginning his 
33rd year as secretary-treasurer of the 
association. 


ASRE Annual Meeting 


At its 47th annual meeting the Ameri- 
can Society of Refrigerating Engineers 
elected as its president for 1952, Edward 
Simons, a consulting engineer in San 
Francisco. Elected as vice presidents were 
Dr. Richard C. Jordan, Head, Department 
of Mechanical Engineering, University 
of Minnesota and Arthur J. Hess, part- 
ner, Hess Greiner and Polland, Los An- 
geles. Donald K. Tressler, scientific di- 
rector of the Quartermaster Food and 
Container Institute for the armed forces 
at the Chicago Quartermaster Depot was 
elected treasurer. 

r * ™ , 


RTMA Moves Headquarters — 


In order to carry out the program of 
expanded activities and services inaug- 
urated by President Glen McDaniel, the 
Radio-Television Manufacturers Associa- 
tion has moved to larger quarters in the 
Wyatt Building at 777 Fourteenth St., 
N.W., Washington, D. C. The new quar- 
ters also contain space for the newly or- 
ganized RTMA statistical department, 
which is under the direction of W. F. E. 
Long. As of Jan. 1, all RTMA statistics 
will be compiled by the Association’s own 
department. Special provision has been 
made to assure absolute security in the 
handling of the statistical information 
submitted by member-companies. The 
statistical department will occupy sep- 
arate offices. 


Thayer and Gulbransen 
To receive 1952 NACE Awards 


Starr Thayer, a cathodic protection 
consultant of Houston, Texas, and Earl 
A. Gulbransen, advisory engineer to 
Westinghouse Research Laboratories, 
East Pittsburgh, Pa., have been desig- 
nated to receive the 1952 annual Frank 
Newman Speller and Willis Rodney 
Whitney Awards from the National Asso- 
ciation of Corrosion Engineers. The 
awards will be presented at the annual 
banquet of the association scheduled for 
March 13 during the Eighth Annual Con- 
ference and Exhibition at Galveston, 
Texas. The Speller award is given for 
achievement in corrosion engineering; the 
Whitney award, for achievement in cor- 
rosion science. 


Fast, Efficient, Low-Cost 


WHITEPRINTERS 
for Plant, Lab, Office 








SPEE-DEE 


Saves up to 80% of Commercial 
ue Print Costs! 


® Quickly make accurate black-on- 
white or blue-on-white prints up to 
24” x 36” from translucent originals, 
at less than 2c per sq. ft. Just plug 
into 115 volt a.c. line. Makes photo- 
copies too. Uses diazo (moist or am- 
monia dry) process. $155.81 includes 
initial supply of paper and develop- 
ing powder. Printer only, $149.81. 
Shipping weight, 85 lbs. Smaller 
models from $55.12. Order the Spee- 
Dee on 10-days free trial or write 
for full facts. 





MODEL “’D’” VERSA-LINER 
Volume Production Prints when Needed 


© Economically prints and develops 
black line and colored line white- 
prints. Uses dry ammonia-fume di- 
azo method. Plugs into standard 115 
V 60 cycle a.c. line, using 19 amps. 
Easy to install and operate. Handles 
cut sheets or roll stock up to 42” 
wide in any length. Variable speed 
up to 5 ft. per min. New light source 
—low replacement cost. Easy to 
clean. Minimum maintenance. Com- 
plete, $1295. Moist diazo-type model 
at $1095. Get full facts now. 


PECK & HARVEY 


5749 N. WESTERN AVE., CHICAGO 45 
Manufacturers of Whiteprint, Blueprint 
and Photocopy Equipment 


ELECTRICAL MANUFACTURING 
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Examine the designs of all your products and from heavy duty engines and drill presses to 
machines. No doubt you can use retaining rings toys, gadgets and small parts of innumerable 
on axles and in housings—not only to save as- articles. 
sembly time, but to save weight, parts and space. It's wasteful to cut down shafts to make shoul- 

The use of these inexpensive yet efficient arti- ders. Redesign to groove smaller shafts and hous- 
ficial shoulders is already widespread, and is in- ings and use these high grade steel rings. 
creasing daily. Let our engineers consult with you. Send for 
There are literally thousands of places in which folders. 

> redesigning for retaining rings can increase your Don't pass up this opportunity to increase 

di- profits and improve your products — uses ranging profits. 
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Add EXTRA SAFETY to 
YOUR PRODUCTS 


NO ifs, ands, or buts about it . . . burnouts and breakdowns cost 
plenty in needless repairs, production delays and parts replace- 
ment. Electrical products must be dependable year in, year out. 
And that calls for Mighty Mite Thermostatic controls — pre-set 
and calibrated at the factory for safe, dependable operation 
within precise temperature limits according to your requirements. 





NEW DUAL MITE 


Features new insulated case and super- 
sensitive dual action for difficult applica- 
tions. Has 500 watts capacity for tempera- 
tures 32 to 400 degrees F. Dielectric rated 
over 1300 volts. Accurate, pre-set fixed 
calibration. Size 2%” long x %” wide. 


Over 4,000,000 Installations 


Mighty Mite Thermostats help 
scores of manufacturers add 
greater safety and better per- 
formance in their products .. . 
and to increase profits, lower 
costs, too! Small enough to fit 
available space without design 
changes, Mighty Mite Thermostats 
feature tubular construction—no 
rivets, eyelets, screws, solder or 
fiber. They are dust-proof, moist- 
ure-proof, tamper-proof. 


Find out how Mighty Mite can 
help you to add buy-appeal and 
more profits. The descriptive 
folder ‘‘Product Insurance”’ tells 
the story. Write for your free copy 
on your letterhead. Our engineer- 
ing department is at your service. 


Wee LDU tas 


PRODUCTION COMPANY 


217 ASH STREET 





AKRON 2, OHIO 




















Standards 


Electrical Insulating Materials 





Revision of the method of testing var- 
nished cloths and varnished cloth tapes 
used in electrical insulation are given in 
ASTM publication D295-51T. This re- 
vision clarifies references to methods of 
testing for electrical resistance of insulat- 
ing materials contained in D257-49T. 
For copies of the standard, write to the 
American Society for Testing Materials, 
1916 Race St., Philadelphia 3. 


Switchgear Assemblies and Metal-En- 
closed Buses 


AIEE Publication No. 27 contains 
standards for switchgear assemblies con- 
sisting of such components as switches, 
interrupting devices, and control, meter- 
ing, protecting and regulating equipment, 
together with their associated intercon- 
nections, enclosed bus, and supporting 
structures. The standards do not apply 
to industrial control equipment, com- 
munication switchboards and switching 
equipment, or to shipboard switchboards. 
Containing 12 pages, the booklet covers 
temperature range, altitude and other 
conditions affecting standard ratings, op- 
| eration, and design of equipment con- 
| forming to these standards. Definitions 

¥ given for terms applying to open and 
| closed switchgear assemblies, methods 
| of operation and control, metal-enclosed 
















buses, and parts and accessories. Data is 
also presented on ratings, heating, and 
dielectric tests. This standard, dated 
January 1952, supersedes publication No. 
27 dated 1942. Copies are available from 
the American Institute of Electrical En- 
gineers, 33 West 39th St., New York 18. 
Copies are available at $0.30 to members 
and $0.60 to nonmembers. 





Metallic Rectifier Standards 


A set of revised pages have been pub- 
lished that contain a number of changes 
and additions to the standard for metallic 
rectifiers contained in NEMA publication 
MRI1-1950. The revisions refer to sec- 
tions scattered through parts 1 through 
5 of MRL-1950. Date of the revision is 
Dec. 18, 1951. These pages, Nos. MRS 
25-38, will be supplied free upon request 
to all purchasers of MRI1-1950. (Price 
| $1.50.) They are available from the Na- 
tional Electrical Manufacturers Associa- 
tion, 155 East 44th St., New York 17. 





Nodular Iron Castings 


Tentative specifications for ductile or 
nodular iron, developed over a period of 
two years by the Subcommittee on Nod- 
| ular Iron of ASTM Committee A-3 on 
| Cast Iron are contained in publication 

No. A339-51T. This is the first approach 

to coverage of this product by stand- 

ardization. Two grades of material are 
| covered: 80-60-03 and 60-45-10, these 
| figures representing, respectively, the 
tensile strength and yield strength in 
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nges Nylon-jacketed cables used on Douglas DC-6 made 
tallic by Surprenant Mfg. Co., Boston, Mass. Point of 
ation interest to wire-coaters: nylon can be applied com- 

sec- mercially at speeds as high as 1,000 feet per minute. 
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BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


PLASTICS * CHEMICALS 





resist gasoline, abrasion, 


fungi, and heat 


Over 80,000 feet of electrical arteries in the giant 
Douglas DC-6—low-voltage wires, coaxial cables, 
and transmission lines—are protected by jacketing 
made with tough Du Pont nylon plastic. 


The nylon jacketing provides protection against 
high-octane gasoline and oil, and outstanding resist- 
ance to abrasion (as further demonstrated by its use 
in military and civilian field wire jacketing). Nylon 
plastic also protects against fungi, increases the heat- 
resistance of the cable, and reduces plasticizer vola- 
tilization from the primary insulation. 


Other properties of Du Pont nylon point up its 
superiority to conventional jacketing materials. Its 
toughness permits use of thinner coatings. . . jackets 
on these cables range from 5 to 18 mils in thickness. 
And smaller diameters mean more wires in limited 
areas. The thin coating, coupled with nylon’s low 
specific gravity, permits important savings in weight. 
Nylon’s slick surface allows easy pulling through 
narrow openings. And nylon has good flexibility at 
low temperatures—even below -—40°C. 


Nylon jacketing may well help you, as it has 
helped Douglas, obtain finer, longer-serving electrical 
insulation. For additional information on nylon and 
other Du Pont plastics, write to: 


E. I. du Pont de Nemours & Co. (inc.), 
Polychemicals Dept., District Offices: 
350 Fifth Avenue, New York 1, New York 
7 S. Dearborn St., Chicago 3, Illinois 
845 E. 60th St., Los Angeles 1, California 






IDENTIFICATION 
MADE EASY 


TURBO 





WIRE MARKERS 


AVAILABLE IN TUBING OR 
MEET YOUR EXACTING SPECIFICATIONS 


Fine quality Turbo varnished tubing and extruded plastic tubing are used 
exclusively in the precision fabrication and printing of Turbo Wire Markers. 
While originally developed for identifying electrical conductors, Turbo Markers 
are being employed extensively on oil, fuel and air lines; hoses; control rods, 
cables and other piping and connections. Any legend or trademark that can be 
drawn or printed may be reproduced clearly on the marker face in black, purple, 


green, blue, red and white. 


Available with controlled diameter from No. 24 gage (.022’’) to 1%” in standard 
tubing colors white, yellow, green, blue, orange, red and black. Can be supplied 


in K¢” fractional lengths up to 4”. 


Send for descriptive folder, samples and specification 
sheet. Quotations made on receipt of biveprint 
and/or drawing with detailed information. 


TURBO 
THE WILLIAM 


BRAND 





TAB TYPES TO 


ANv CO., INC. 


INSULATING MATERIAL SPECIALISTS SINCE 1920 
108 VALLEY STREET, WILLIMANTIC, CONNECTICUT, U.S.A. 


TURBO Insulated Wire and Wire Markers 


Extruded Tubing ® Glass Tubing * Varnished Tubing 


Glass Sleeving * Saturated Sleeving 
Cambric Cloths © Tapes * Papers * Mica 


SALES REPRESENTATIVES IN PRINCIPAL CITIES 





1000 psi and per cent minimum elonga- 
tion in 2 in. Copies of the standard are 
available from the American Society for 
Testing Materials, 1916 Race St., Phila- 
delphia 3. 





Manufacturers 
Publications 


For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELECTRICAL MANUFACTURING 
as your source. 





Other publications available to readers 
of ELECTRICAL MANUFACTURING through 
the use of the Reader Inquiry Facility on 
page 207 are reviewed in “Literature for 
the Asking” in this issue, starting on 
page 180. 


TECHNICAL CERAMICS — An elab- 
orate 48-page book published on the 
company’s fiftieth anniversary visually 
tells the story of the technical manufac- 
ture of technical ceramics. The pictorial 
account starts at the mine and then 
shows in detail what happens to the raw 
materials as they are processed at the 
plant. Photographs and text describe 
milling, drying, pressing, extrusion, ma- 
chining, casting and other steps, includ- 
ing firing. Grinding, metallizing, testing 
and inspection are also treated. In addi- 
tion, the die shop, the pilot plant, and 
research activities and facilities are 
described. Technical data is also pre- 
sented on the electrical and mechanical 
properties of AlSiMag ceramics. Folded 
inside the back cover is a flow chart 
showing the sequence of operations de- 
scribed in the book. Copies will be sup- 
plied if on letterhead request. American 
Lava Corp., Chattanooga 5, Tenn. 


AIR FILTERS—lIllustrated with photo- 
graphs, photomicrographs, and diagrams, 
this 14-page booklet is a technical report 
on a new method of testing and rating 
air filters. As the booklet points out, 
concern has always been shown over the 
discrepancy between published air filter 
performance curves and actual perform- 
ance in the field. The first step forward 
in improving test methods was to sample 
simultaneously and continuously the test 
duct air both ahead of and after the test 
filter. The second step was to make a 
chemical analysis and particle size count 
of the test dust being used. However, 
these two steps still showed all filters to 
be better than 95 per cent efficient and 
still failed to give the specifying engi- 
neer a real basis on which to choose one 
filter over another. Recent research and 
tests have demonstrated that only by 
using a standardized classified dust of 
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THIS EQUIPMENT IS THE FINEST AVAILABLE, BUILT BY LEADING 
MANUFACTURERS AND UNCONDITIONALLY GUARANTEED 
BY WELLS. MANY TYPES NOT LISTED ARE IN STOCK. SEND 
US YOUR REQUIREMENTS FOR IMMEDIATE QUOTATION. 


MOTORS AND SELSYNS 


MANUFACTURER TYPE OR NO. VOLTAGE RPM 


DIMENSIONS SPECIAL INFORMATION 


elab- 

the 
ually 
ufac- 
torial 
then 
raw 
t the 
cribe 
ma- 
clud- 
sting 
addi- 
, and 

are 
pre- 
anical 
olded 
chart 
is de- 


Stewart Warner a ov 
John Oster B-9-2 
General Ind. 62800 
Emerson D-26-BT 
Redmond 7-N 

F. A. Smith 40H 
Western Elect. FL 
Signal Elect. D- “4272 
Stromberg __ 

Amglo 

John Oster A-16B-26R 
John Oster DEST-8-1R 
Delco 5069267 
Western Elect. KS5996-L04 


MO5B 
F-11500-1 
Fractional Mtrs. SH-280 
Electrolux 20100 
John Oster A-21-E-12R 
Emerson 
Electrolux 
General Elect. 2J1G1 


General Elect. 
General Elect. 2J1F1 
Diehl 11-1 
Bendix sen 
Bendix 


~ 24VDC 


“SBN38HA10 


6VDC aa 
12VDC 1.4A 5600 
13VDC 9A 6800 
24VDC 24A 100 


24VDC .96A —-6000 | 


~ LI5VAC 60 Cy <a 
115VAC 400 Cy 6700 
24VDC .66A 2100 
24VDC .45A_ _ix . 
26VDC 

27VDC 1.4A 3800 
27.5VDC .25A 6000 
28VDC 


28VDC1.75A 3200 


28VDC 1A 9000 
28VDC 3.1A 3900 
28VDC .1A , 

28VDC .4A ae 
28VDC 3.1A 3900 


28.5VDC1.8A 2200 
57.5VAC 400 Cy 


SOVDC .25A 3000 


LI5VAC 400 Cy 
LLOVAC 60 Cy 
LLOVAC 60 Cy 
110VAC 60 Cy 


“Ti 2”"x2V/g” 


24"x234” 
2) Mn X3 3/4" 
2Vnx4” 
2Y4"x52” 
__ 234"x3Y4” 
6x5 72"x5” 
3/4” x4"x4/o” 
z; Va! "x27/” 
"x3" 


1'”x2\/e” 
2144" x45Q” 
156”x2'2” 
2’x27/9” 
1'2"x2'/2” 
12”x2'e” 
3Y, ax Va" 
= %218 / 9” 
LY a"x23% ” 
2¥/2"x3'/2" 
334”x5” 
2Y4"x342" 


27%/4""x5V/q” 


244"x3” 
4’x5/4” 
34x52” 
3Y4"x5 2” 


(4 xo” Lg. shaft 

Vax? /16” Lg. shaft. Shunt Wd. 
Va’"x34” Lg. shaft. 1/12 HP 
160 Ft.-0z. torque 
Complete . blower assembly 


100 CFM blower ($12.95) 
25 CFM blower 

4’x1” shaft. 1/190 HP 
A “x34” shaft. .003 HP 


“Telephone ringing circuit motor 
3/16x5/16” shaft. Series Rev. 
36x34” shaft. 1/40 HP 
V4’x1lVg” shaft. 1%2 02z-In Tq. 
eee 1¢” shaft. Series Rev. 
“4 “xl” shaft. Series Rev. 
4x1; Vg” shaft. Series Rev. 
"X78 shaft. Used in ART 13 
4 he 4,” shaft. 20 Deg. rotation 
she ” shaft. Series Rev. 
ae shaft. 1/20 HP 
VA ”x134” shaft. 1/35 HP 
Seisyn transmitter 
VY, Xa” Ig. shaft 
Selsyn generator 
Synchro repeater selsyn 
Synchro differential selsyn 
Synchro transmitter selsyn 


DYNAMOTORS AND POWER UNITS 
MANUFACTURER TYPEORNO. INPUT OUTPUT 


Eicor ML3415-254 27.5VD0C 1.5A 250VDC . 
13.8VDC 2.45A 220VDC. 
14VDC 2.8A 220VDC . 
27VDC 1.4A 285VDC . 
27VDC 1.5A 285VDC . 


Eicor ML3412-42 
Western Elect. DM53AZ 
Westinghouse 1171187A 
General Elect. SDY82AB52_— 


27VDC16A  285VDC. 


DIA. 


LGTH. SPECIAL INFORMATION 


834” With bracket mounting 
‘ No mounting 
With base plate 
No mounting 
No mounting | 


Western Elect. 1171091B—~S” 
5047 27VDC 1.75A 


ML3415-254 27.5VDC 1.5A 

ML3420-194 27.5VDC 4.0A 

355D2BA 27.9VDC 1.25A 
Continental DM310A 28VDC .5A 
C.A.Y. DM32A 28VDC 1.1A 
Pioneer PES6M 28VDC 1.25A 
Bendix DA-1A 28VDC 1.6A 
Redmond DM5 3A 28VDC 1.4A 


5056 28VDC 1.40 
ML-3420-90 28VDC 3.3A 
Continental DM33A 28VDC 5A 
Winco 4186 13VDC 13A 
13VDC 


Continental _DMX310A_—s«12VDC 2.8 


Pioneer PE 55 12VDC .16A 


Westinghouse PE 94C 28VDC 10.5A 


285VDC . 
100VDC . 
325VDC . 
220V0C . 


“100VDC .01) 
250VDC . 
250V0C . 
230VDC . 
220VDC . 
250VDC . 
400VDC . 
575VDC . 
250VDC . 
300VDC. 


_ISOVDC .100A_ 


500VDC 0.2A 
Cont. 

300VDC .260A 

150VDC .010A 


No mounting 

No mounting 

With base plate 
With base plate 

No mounting 

No mountin 

With base plate 
With base and filter 
No mounting 

With base plate 
With base plate 
With base plate 
Cont. duty. No mounting 
With base plate 
Intermittent 


_ Cont. Duty. No mounting 


234” 4” 
3%” 64" 
3" Me 
4a’x $%” 


234" AY" 
DIMENSIONS . 
7'/4"x12'/e"x13'2” Pwr. Unit W/DM 196 
DYN, Filter and Mntg. 

SY/4"x6'2"x12'2” Pwr. Unit W/DA3A 
DYN, Filter and Mntg, 


. sup- FF 14.5VDC 10A 
rican ADEL CLAMPS—LARGE STOCK—SEND US YOUR REQUIREMENTS 


h 
ae : CHECK WELLS’ HUGE STOCK FOR IMMEDIATE DELIVERY OF 


report QUALITY COMPONENTS AT SUBSTANTIALLY LOWER COST 
rating 


— e Resistors « Condensers «+ Wire and Cable 
By e Co-ax Connectors « Rectifiers *« Transformers «+ Chokes 
"filter ¢ Micro Switches, Toggles . Antennas - Accessories 


coal ¢ Electronic Assemblies Dial Light Assemblies 
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Svéwvns. MAGNETIC BRAKES 


LOUIS ALLIS * CENTURY * ALLIS CHALMERS 
ELECTRO MIC *+ GENERAL ELECTRIC 
STERLING += RELIANCE 
U. S. ELECTRICAL 
WESTINGHOUSE 
MARATHON 
EMERSON 
ELECTRA 
ONTINENTAL 
5A. WEsctue 















LIMA DOERR ELECTRIC 
FAIRBAN MORSE* DELCO 
IMPERIAL Scant e% *TRI AD 


BROWN SRB Bm YER ° D I 


Choice of Leaders Everywhere 
SMOOTHER 


A snappy release eliminates 
any drag when starting the motor. 


EHL 


FASTER 


A quick steady pressure brings 
a fast stop with 
smooth, even operation. 


SAFER 


Magnetically released and 
spring-set, STEARNS Brakes 
provide a true safety brake in 
the event of power failure. 


STEARNS MAGNETIC BRAKES are used throughout industry on hoists, 
machine tools, conveyors, laundry machines, etc. Available in sizes ranging 
in torque from 1.5 lb. ft. to 7500 Ib. ft., they may be used for holding an 
unbalanced load in position or for eliminating coasting time of motors and 
machines. All major motor manufacturers either supply them exclusively, 
or will furnish them upon request, motor-mounted and ready to operate. 
Write for specification sheets. 





642 South 28th Street 


Milwaukee 46, Wisconsin 





known composition and particle size 
ranges can filters be properly evaluated. 
The report outlines the development 
work, the improved test procedure, and 
the equipment specially designed for ac- 
complishing more accurate testing. Cop- 
ies are available on letterhead request 
addressed to Farr Co., P. O. Box 10187, 
Airport Station, Los Angeles 45. 


PLASTICS AND RESINS — Brief de- 
scriptions of more than 50 Bakelite and 
Vinylite plastics are contained in an 
eight-page reference file. As many as 11 
different specially formulated plastic 
compounds are classified under each of 
the 17 listed categories of Bakelite phe- 
nolic, styrene, and polyethylene and 
Vinylite plastics and resins. The material 
has been organized under the following 
headings: molding and extrusion mate- 
rials; flexible film and sheeting; protec- 
tive coating resins; rigid sheets; calen- 
dering resins; and laminating, bonding, 
adhesive resins. The booklet also con- 
tains information on specific properties, 
applications, and manufacturing proc- 
esses of these special and general-pur- 
pose plastics. Over fifty photographs 
illustrate representative finished products. 
For a copy of the “Condensed Reference 
File of Bakelite and Vinylite Plastics and 
Resins,” write to Bakelite Company, Div. 
of Union Carbide and Carbon Corpora- 
tion, 300 Madison Ave., New York 17. 


ELECTRONICS COLOR-CODE — The 
first color chart ever to include all the 
color-coding requirements of the elec- 
tronic industry is now available. Printed 
in eleven colors with over 3300 color 
dots or marks, the new color-code chart 
will be found useful by research and 
electronic engineers. Color-coding out- 
lined on the new chart includes that of 
transformers; battery cables; antennas 
and ground leads; telephone switchboard 
cable; RTMA and JAN mica, paper and 
ceramic capacitor values; standard values 
of fixed composition resistors; miscel- 
laneous capacitors and resistors; electro- 
dynamic speakers; and radio and tele- 
vision chassis. The chart is 36 in. high 
and 30 in. wide. Available on letterhead 
request to Centralab Div., Globe-Union, 
Inc., Milwaukee, Wis. 


TUBULAR RHEOSTATS AND RESIS- 
TORS—lllustrated catalog No. 5, con- 
sisting of sixteen pages, describes a com- 
plete line of standard tubular rheostats, 
potentiometers and resistors with ratings 
from 220 to 1000 watts. Also described 
are a new type of double rheostats and 
resistors with ratings up to 2000 watts, 
and a new vernier-type rheostat for ex- 
tremely fine adjustment, and improved 
types of tubular rotary drive rheostats. 
The catalog also describes graded, taper- 
wound, and noninductive rheostats and 
miniature slide-wire rheostats. Technical 
data is provided by means of tables, and 
dimensional and connection diagrams. 
Constructions, details, mounting data, 
special features, and applications are cov- 
ered in detail. Copies are available on 
letterhead request. Address the Rex 
Rheostat Co., 3 Foxhurst Road, Baldwin, 
L. L, N. Y. 
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General Electric can show you how to 





make wider use of JAN-C-25 capacitors - 


From years of experience in manufacturing paper-dielec- 
tric capacitors, General Electric can show you how to 
make wider use of your JAN capacitors. 


These capacitors are used in thousands of applications 
—primarily d-c at rated voltages and temperatures. How- 
ever, most JAN units can be operated at other voltages 
and under widely varying conditions. 

For example, actual life tests have shown that a 
General Electric 1 muf. CP 70 unit rated for a minimum 
life of 10,000 hours at 1000 v. d-c and 40 C or 700 v. 
d-c and 85 C, can also be used at: 


Higher voltages—1380 v. d-c at 85 C for 500 hours. 
1300 v. d-c at 85 C for 1000 hours. 


Higher temperatures—105 at 525 v. d-c for 500 hours. 


AC voltages— 440 volts, 60 or 400 cycles 
with normal JAN-C-25 derating. 


General Electric has similar data for most of its JAN 
units, showing how each may be operated under a variety 
of conditions. For information on how these standard 
G-E capacitors may be applied in your circuits, consult 
your Apparatus Sales Office, or write to Specialty Capac- 
itor Sales, General Electric Company, Hudson Falls, N.Y. 
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< BONDED-SILICONE 
PARTS” 


As the result of several years of investigation and 
research, Lord engineers have developed successful 
techniques for bonding silicone to metal. This extends 
the advantages of bonded rubber into the wider tem- 
perature range from —100° to +500°F. 

A number of Lord Vibration-Control Mountings are 
available with silicone elastomers, and new designs are 
being engineered to take full advantage of the properties 
of this new material. 

You can solve many product problems with Lord 
bonded-silicone parts which are used to isolate vibration 
and reduce operating noise, and protect parts from 
‘excessive stresses. 





The easiest way to get the full story of the advan- 
tages of Lorp BonpED SILICONES is fo write or call... 

















BURBANK, CALIFORNIA 
Joe B. Hartley 
George E. Behlmer 
233 South Third Street 
ROckwell 93-2151 
CHarleston 6-7481 


DAYTON 2, OHIO 
W. Webster Dalton 
238 Lafayette Street 7310 Woodward Ave. 
Michigan 8871 TRinity 5-8239 


ERIE, PENNSYLVANIA 
PHILADELPHIA 7, PENNSYLVANIA ’ 
George P. Harrington Paul E. Pe 


i ildi Harry C. Sap 
725 Widener Building 
LOcust 4-0147 1635 "West 12th “Street 


CHICAGO 11, ILLINOIS 
Robert T. Daily 
Kenneth L. Hanson 
Perry C. Goodspeed, Jr. 
$20 N. Michigan Ave. 
Michigan 2-6010 


DETROIT 2, MICHIGAN 
Everett C. Vallin 


DALLAS, TEXAS 
Bruce O. Todd 
1613 Tower Petroleum 
Building 
PRospect 7996 


NEW YORK 16, NEW YORK 

Vincent Ellis 

Jack M. Weaver 

280 Madison Avenue 
Murray Hill 5-4477 
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Book Reviews 


Compilation of Analog Transducers—By 
Mark T. Nadir. Published by Allen B. 
Du Mont Laboratories, Inc., Instru- 
ment Div., Clifton, N. J. 66 pp. $0.50. 





The need for an easy-to-use reference 
work on transducers for use with cath- 
ode-ray oscillographs is filled by this 
compilation. It contains over 500 differ- 
ent types of analog transducers arranged 
alphabetically according to their func- 
tions. The material, which is presented 
in tabular form, has been gathered from 
a large number of transducer manufac- 
turers. Included in the data provided for 
each transducer are: function, principles 
of operation, transfer characteristics, 
power required, amplitude range, sensi- 
tivity, output characteristics, and band- 
width. In addition information is given 
on resonant frequency, resolution or pre- 
cision, and linearity. Also covered are 
temperature limitations, mounting, and 
model designations. For radiation studies, 
a special section tabulating Geiger- 
Mueller tubes is included. Listings of 
transducer accessories are also provided, 
as well as an extensive bibliography. 


Equivalent Circuits of Electric Machin- 
ery—By Gabriel Kron. Published by 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. 278 pages. 
$10.00, 


This is the first book written in any 
language on equivalent circuits in gen- 
eral and on equivalent circuits of electric 
machinery in particular and is part of the 
publisher’s General Electric Series. 

It develops the theory of equivalent 
circuits without the use of mathematics. 
The development of equivalent circuits 
for all rotating electric machines and 
groups of machines is based on a physi- 
cal picture of the magnetic and electric 
structure of the various machines. First, 
the equivalent circuit of the “primitive” 
machine is developed, and from this the 
equivalent circuits of all industrial ma- 
chines are found as special cases. 

Practically all types of a-c rotating 
machines used in the power industry are 
represented. Unbalanced induction ma- 
chines, salient-pole synchronous machines, 
single-phase alternators, a-c commutator 
motors, and several interconnected ma- 
chines running at the same speed or at 
different speeds are studied in detail. 
Because of their importance, the syn- 
chronous machine and the polyphase 
induction motor are more closely exam- 
ined than other types of machines. 

The equivalent circuits show all fun- 
damental and harmonic currents and 
fluxes in every winding of the machine, 
and also the constant and harmonic tor- 
ques developed by the rotor. For most 
machines, both the cross-field and revolv- 
ing-field equivalent circuits are given. 
Such problems as eddy currents in solid 
rotors, turn-to-turn short circuit of a 
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GLASS helps 


dry printing 
machines speed 
office work 


Can glass improve 
your product, too? 


Dry print reproduction machines, like the one illus- 
trated, are saving copying time in thousands of 
offices and plants. 

Their fast, accurate operation depends on a 
PYREX brand glass cylinder which exposes your 
original copy—letters, forms, or drawings—to the 
ultraviolet rays of a high pressure mercury vapor 


Detail showing PYREX brand glass cylinder in 
Ozalid’s Ozamatic dry printing machine. Original 
copy and sensitized sheet feed around cylinder 
together for exposure to rays of high pressure 


lamp. The lamp, inside the cylinder, transfers the 
exact image of your original copy to a sensitized 
sheet, making permanent reproduction in a matter 


of seconds. 

A Corning glass solved the design problem of the 
revolving cylinder because, first, it can be blown to 
close dimensional tolerances; second, it possesses 
high light transmission qualities; third, its hard, 
smooth surface provides a wear resisting contact 
with the copy. And, this particular glass has high 
heat resistance, great corrosion resistance. 

This is only one of thousands of uses Corning has 
helped manufacturers find for PYREX brand glass 
No. 7740. And PYREX brand glass No. 7740 is 
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mercury vapor lamp. 


only one of thousands of glasses Corning research 
has developed to match specific product design 
requirements. 

Are you up to date on the facts about glass as a 
modern design and engineering material? Perhaps it 
can improve your product or replace some material 
that’s in short supply. We'll welcome a chance to 
discuss your problem. But send today for a copy of 
“GLASS— its increasing importance in product design.” 


Corning Glass Works 
Dept. EM-3, Corning, N. Y. 


Please send me your 12-page illustrated booklet, 
“Glass, its increasing importance in product design.” 
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How closely can temperature be controlled? 


If there are no active sources, a 
large mass, and an_ unlimited 
amount of insulation, there is no 
limit. 


















But suppose there is no insula- 
tion, no large thermal mass, and 
the dissipation to the surround- 
ings varies by a factor of 4 
almost instantaneously? 


One of our magnetic amplifiers 
has held the temperature of an 
aluminum cylinder to + .03° Fahrenheit with dissipation changing 
from 20 to 80 watts. Changes in temperature were corrected in 
less than five seconds. 






This is only one of a number of problems to which we have applied 
our magnetic amplifiers. 






Why not write us about your control problems? 
Our Engineering Department can help you as it 
has helped others. 


ATLANTIC ELECTRONICS CORPORATION 


4-A MANHASSET AVENUE — PORT WASHINGTON, NEW YORK 
POrt Washington 7-3703 
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electronic ‘‘Weather Strips’’ 





Resilient... Conductive... Compressible... Cohesive 


From closures for cabinets to gas- 
kets for waveguide couplings, 
Metex Electronic Shielding as- 
sures lasting metal-to-metal con- 
tact to prevent leakage, without 
the need for costly machining to 
secure precise surface-to-surface tronic Products, write for free 
contacts. Metal wire — knitted, copy of ‘‘Metex Electronic 
not woven or braided — gives Weather Strips.” Or outline your 
Metex Electronic Strips and Gas- specific shielding problem—it will 
kets that combination of conduc- receive immediate attention. 


tivity and resiliency which makes 
them so effective and economical 
for shielding. 


For a more detailed picture of the 
scope of utility of Metex Elec- 
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METAL TEXTILE CORPORATION 


KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY — 
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double-winding generator, currents flow- 
ing in each bar of a non-uniform and non- 
symmetrical amortisseur winding, eccen- 
tric rotors and space and time harmonics 
due to the winding distribution and slot 
openings of a polyphase induction motor 
are investigated in detail. 

Almost all of the equivalent circuits 
included are original with the author. 
About 4 per cent were previously known, 
and of the remainder about one third 
have appeared in the literature of the 
past ten years under the author’s by-line. 


The Design of Switching Circuits—By 
William Keister, Alistair E. Ritchie 
and Seth H. Washburn. Published 
by D. Van Nostrand Co., Inc., 250 
Fourth Ave., New York 3, N. Y. 
556 pages. $6.00. 


Though a volume of the publisher’s 
Bell Telephone Laboratories Series, this 
book is not a text on telephone systems. 
It is concerned with the basic techniques 
of switching circuit design; techniques 
that are applicable wherever switching 
circuits are used. Basic fundamentals 
underlying design are presented with just 
enough specific circuit examples used to 
impress the fundamentals on the reader. 

The material is complete in itself, and 
no previous knowledge of switching is 
assumed for the reader. The volume 
starts with the fundamental control con- 
cepts and progresses to switching appar- 
atus, basic relay control paths and relay 
contact network configurations. Chapters 
3 through 10 give the fundamentals of 
switching circuit design, including the 
logical concepts involved and the form 
of Boolean algebra. 

Chapters 11 through 21 discuss uni- 
functional circuits that are aggregates of 
switching devices peforming single ac- 
tions. These are the building blocks of 
large switching systems. The last three 
chapters contain a brief treatment of the 
methods of synthesizing such basic func- 
tional circuits into practical working sys- 
tems. Principles are illustrated primarily 
by relay switching circuits. 

Electronic techniques, using tubes, rec- 
tifiers and transistors are discussed and 
many examples are given to show how 
they apply to switching. One chapter dis- 
cusses electronic circuit fundamentals and 
another illustrates the application of 
switching algebra to the design of elec- 
tronic switching circuits. 


Piezoelectric Crystals and Their Applica- 
tion to Ultrasonics — By Warren P. 
Mason. D. Van Nostrand Company, 
Inc., New York 3. 508 pp. $10.00. 


One of the Bell Laboratories Series, 
this work by Dr. Mason provides a thor- 
ough theoretical analysis of the more re- 
cent results of the 30-year research and 
development program at Bell Telephone 
Laboratories in piezoelectric crystals for 
application in communications equip- 
ment. In particular the discussion relates 
to the discovery and application of newer 
synthetic crystals such as DKT (dipotas- 
sium tartrate) and EDT (ethylene dia- 
mine tartrate) which, owing to their 
favorable properties, are now replacing 
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OR MEN TO RUN THEM? 


Investigate die-formed 


‘COMPO’ POWDIRON rs 


Parts die-formed by powder metallurgy methods from "COMPO" porous bronze 


and “POWDIRON" sintered iron are ready for installation when they reach you. 
They're accurately die-formed at Bound Brook to the final dimensions you want. 
There's no need for machining operations at your plant! 
When you specify “COMPO” and “POWDIRON" parts in your product designs, you 
free critical tools and skilled manpower for other tasks. And you can speed up 
production, because “COMPO” and ‘POWDIRON" are in freer supply 
than some other materials. 


Write on company letterhead for informa- 


tion on “COMPO” and “POWDIRON”. 


Beller. Buy Bound Bok “row now 


“BOUND BROOK” 


BOUND BROOK, N. J. © BOUND BROOK 9-0441 
Manufacturers of bearings and parts — Established 1883 
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and bake it in our own big-capacity ovens, thus reducing 
handling, breakage and extra-operation shipments. Our own 

fleet of trucks and planes delivers the finished work right 
into your hands. If you are interested in 


these extra services, write, wire or 


when you look 
for plastic moldings 
look first to 


Research 


Urbana, Ohio 


looking for someone 


to place painted phenolic parts 


in your hands? 


Plastic Research Products’ services include much more 
than mass production facilities for precision molding. With a 
job such as this painted phenolic RCA radio cabinet, for 
example, P R P does a complete job. We are one of a very 


few firms in the industry equipped to produce the piece, paint it, 














natural quartz crystals in telephone filters. 

Other of the more recent developments 
discussed here include ADP, an ammon- 
ium dihydrogen phosphate crystal devel- 
oped during the war for use as an elec- 
tromechanical transducer element in un- 
derwater sound work; KDP, a new fer- 
roelectric type; and the ceramic barium 
titanate type. 

Chapters are included on crystallo- 
graphic systems, stresses, strains, thermal 
and electrical relations. An appendix 
provides data for the calculation of the 
properties of rotated systems. There is 
also a good deal of practical information 
on the various methods for growing syn- 
thetic crystals, processing of plates into 
finished crystal units, and on test methods. 


D-C Power Systems for Aircraft—By 
R. H. Kaufmann and H. J. Finison. 
Published by John Wiley & Sons, Inc., 
440 Fourth Ave., New York 16, N. Y. 
206 pages. Price $5.00. 


One of a series written by General 
Electric authors, this latest 1952 book 
is based on work started in 1941-42. At 
that time much of aircraft electrical en- 
gineering emphasized improvements in 
individual devices and equipment. As 
the size and complexity of aircraft elec- 
tric power systems expanded it became 
increasingly evident that more study 
was needed on how the devices work 
together. Specifically the book covers 
the system-engineering work carried out 
by the authors and others at the Air 
Force Laboratories at Wright Field and 
at the General Electric Company. Many 
of the chapters have previously been 
published in The General Electric Re- 
view. 

The book largely deals with character- 
istics of generating equipment, includ- 
ing storage batteries, and generator con- 
trol plus auxiliary power plants and then 
treats electric system analysis. The con- 
cluding portions of the work discuss 
circuit protection methods and effects 
of short circuits. The book concludes 
with specific applications of system pro- 
tection. 


Mathematical Engineering Analysis—By 
Rufus Oldenburger. Published by The 
MacMillan Company, 60 Fifth Ave- 
nue, New York 11, N. Y. 426 pages. 
Price $6.00. 


This book has been written to help 
the research engineer determine when 
some problem can be solved more eco- 
nomically by mathematical computation 
than by experimentation, or vice versa; 
also to use mathematical tools to ‘inter- 
pret experimental results. One of the 
author’s objectives has been to develop 
the basic laws of engineering from a 
miniinum number of assumptions so that 
the reader can obtain a logical physical 
and mathematical picture of the funda- 
mental concepts of engineering in com- 
mon use. With this as a starter the 
various techniques for making simplify- 
ing assumptions in treating physical 
problems can be worked out. 

The book is divided into five major 
parts: mechanics of rigid bodies, elec- 
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cost saving in many industries. 


« 
If you are interested in cutting your costs, turn to Simmons Fas- S) i Y } i Y 1O Nn S 


teners—the fasteners with uses unlimited. Write for samples and 


catalogs today. 


SIMMONS FASTENER CORPORATION | SPRING-LOCK 
1752 North Broadway, Albany 1, New York ROTO-LOCK 
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on assembly costs 


Qu ic K-= LOC K For fastening removable access 


doors and panels. Because of its ease of installation, QUICK-LOCK 
is ideal for assembling removable panels. A 90° turn locks it in 
place. Stud is self-ejecting when unlocked; visual inspection shows 
whether fastener is locked. Spring loading takes initial load; solid 


supports carry increased load. Available in a wide range of sizes. 


SPRING-LOCK One-piece fastener for blind 


holes has load-carrying steel spring wire. Spring steel arms lock 
fastener securely, prevent loosening under vibration. SPRING-LOCK 
will work with varying panel thicknesses, locks with a twist of the 
wrist. SPRING-LOCK is now available in high-impact plastic. The 
molded design permits heads to be made in various shapes for re- 
frigerator shelf supports, washer knobs, brackets. Available in a 


wide variety of shapes and sizes, and also in custom designs. 


ROTO-LOCK Serrated, tapered cam is engaged 


by formed lug as fastener is locked. Cam action draws panels to- 
gether tightly, insures locking even under conditions of misalign- 
ment. Opens easily for demounting. ROTO-LOCK carries heavy ten- 
sion and shear loads; can be used for air and water-tight seals; 
recesses completely into panels. Solidly built without springs or 
delicate mechanical parts, unaffected by arctic temperatures or 
field service. 


Simmons Fasteners are widely used in refrigerators, washing ma- 
chines, electrical equipment, electronic assemblies, prefabricated 
portable shelters, coolers, demountable furniture. Every Simmons 


Fastener is a service-proved design with a long record of assembly- 


QUICK-LOCK 
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TEMPERATURE CYCLING 


Step One 


Step Two 2—15 minutes at room 
temperature. 


1—15 minutes at 185° F (85°C). 


Step Three 3—15 minutes at—67°F (-55°C). 


4—15 minutes at room 
temperature. 


Step Four 


Step Five 5—15 minutes in saturated 


salt bath. 


These steps are repeated for five consecutive 
cycles and the unit is then subjected to a 
dielectric strength test at 100% of the speci- 
fied voltage for five (5) seconds and the 


insulation resistance checked. 


HUMIDITY CYCLING 


*At the end of any 
5 cycles the unit is 
removed from the ase ; 
humidity chamber INITIALIORYING | 
and subjected, for 
15 minutes, to 
simple harmonic 
motion of 0.03” 
amplitude, with the 
frequency varying 
uniformly from 10 
to 55 CPS and re- 
turn to 10 CPS in 
one minute. 





HUMIDITY CHAMBER 





90495% 


ELSTON AVENUE 


0 4 8 12 16 
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VIBRATION™ 





20 24 


VIBRATION TABLE 


Stancor Engineering 
Laboratories have complete 


Equipment for making these Tests. 


CHICAGO 18, ILLINOIS 


tricity and magnetism, heat, elasticity 
and fluid mechanics. The chapters on 
electricity and magnetism include such 
fundamentals as inverse square law, 
electromotive and magnetomotive forces, 
Faraday’s law of induction, self and 
mutual inductance, Kirchoff’s laws, Max- 
well’s equations for electromagnetic 
fields, and mathematical formulation of 
a linear network. The text leans heavily 
on the calculus for mathematical in- 
terpretation. 





MEN in 
INDUSTRY 


Byron B. Minnium has been appointed 
vice president and general manager of 
the Electronics Division, Erie Resistor 
Corp., Erie, Pa. He has been with Erie 
since 1933, and has been vice president 
in charge of engineering and research for 
the past several years. Prior to that time 
he was chief engineer of the Radio Divi- 
sion of Stewart Warner Corp., Chicago. 
Gordon Groth has been appointed vice 
president and general manager of the 
Plastics Division. Mr. Groth came to the 
company as vice president in July 1951. 
He was formerly president of the Electra 
Manufacturing Co., Kansas City, Mo. 
These two new appointments are part of 
the company’s plen to make each of its 
two divisions as self-contained as possible. 





E. E. Moyer has resigned as associate 
professor of electrical engineering at 
Rensselaer Polytechnic Institute to join 
the engineering laboratories of the Inter- 
national Business Machines Corp., at 
Poughkeepsie, N. Y. For 18 years he had 
been an engineer with General Electric 
Co., dealing mostly ° industrial elec- 
tronic problems. He itributed to the 
initial development of the Thy-mo-trol 
electronic drive. 


Robert R. Fink has been appointed di- 
rector of appearance design of The Cool- 
erator Co., Duluth, Minn. A veteran of 
10 years in the industrial design field, 
Mr. Fink was formerly associated with 
the visual design department of Hot- 
point, Inc., in designing major home ap- 
pliances. In his new position Mr. Fink 
will originate and supervise appearance 
designs of Coolerator refrigerators, ranges 
and freezers. 


Louis F. Weyand of Detroit, a vice 
president and member of the board of 
Minnesota Mining & Manufacturing Co., 
St. Paul, Minn., was promoted to execu- 
tive vice president. Mr. Weyand will 
head a new tape group co-ordinating 
operations of the firm’s cellophane, indus- 
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THE FORK PROPER is made by join- 
ing the Nickel Steel blank (1) to the Car- 
bon Steel blank (2) with EASY-FLO (3). 
The two metals have opposite thermo- 
elastic characteristics, and, by proportion- 
ing them properly, a fork is produced that 
is extremely accurate and insensitive to 
variations in temperature. 

And now we quote in part from 
Riverbank’s description — which says, 
EASY-FLO “is preferred for this applica- 
tion since it is imperative that a clean, 
strong and uniform junction be obtained. 
Furthermore, the alloy must not be 
affected by continuous displacement since 
a 1,000 cycle fork, for example, will 
vibrate 86,400,000 times in one day.” 

And again, the required extreme accu- 
racy “cannot be obtained unless a perfect 
silver alloy joint is accomplished.” Well, 
EASY-FLO accomplishes it .. . and proves 
once again that it is a top performer 
where quality results count. 


BULLETIN 20 TELLS ALL ABOUT EASY-FLO BRAZING 


This 24-page bulletin is a “must” for all who design and produce metal assemblies. 
It explains why great strength, speed and economy are inherent in EASY-FLO 
brazing — and it’s packed with useful information about joint design and 

fast production methods. Write today for a copy. 









with the tin tim mes 


ra g with EASY-FLO and SIL-FOS 
is the order of the day with thousands 
of fabricators of metal assemblies — 
first, because these low temperature 
silver brazing alloys make joints that 
have exceptional strength and lasting 
qualities—and secondly, because they 
meet today’s imperative need for 
speed and low costs. A very interest- 
ing example is this “precision com- 
pensated tuning fork,” designed for 
precise frequency control applications 
as required in geophysical and similar 
fields, product of the Riverbank 
Laboratories, Department of Engi- 
neering, Geneva, Illinois. 


6” thick. 

Blank 4" thick. 
SY-FLO strip .003” thick. 

Fork is approximately 10” long. 





HANDY & HARMA 
7 HANDY & HARMAN 22:21. 
BRIDGEPORT, CONN. 
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Here’s why 
those in the know 


demand- 


superior 
contact 


design 


Because the contact is the key to the 
success of any electric connector, Can- 
non has always applied the highest order 
of skill and care to this all-important 
detail. Cannon pin and socket contacts 
are all precision machined from solid 
bar stock. Silver or gold plating main- 
tains high conductivity after years of 
constant use. Phosphor bronze “napkin 
ring” of the socket keeps pressure on 
large areas of heavy metal, preventing 
current loss. There are no thin metal 


cS 


cot 


Twinax 


CC® 
a | ane 
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Solid bar stock keeps 
flux and solder out of 
the connector. 


Phosphor bronze 
“napkin ring” 


Hand-tinning keep 
solder inside cup 


tangent contact points in Cannon con- 
tacts. (See below). Solder cups are care- 
fully tinned by hand to keep the solder 
inside the cup. Cannon socket contacts 
are full floating to assure perfect align- 
ment. You'll find these design features 
throughout the great variety of pre- 
cision contacts used in all Cannon con- 
nectors. For real value demand Cannon. 


@©e 


Cannon design (above left) makes con- 
tact on large, heavy metal surfaces. 
Current is not carried through spring 
section. In Cannon Connectors there 
are no thin metal tangent contact 
points, like the design shown at right. 


CANNON 
ELECTRIC 


Since 1915 
CANNON ELECTRIC COMPANY 
LOS ANGELES 31, CALIFORNIA 


Factories in Los Angeles, Toronto, 
New Haven. Great Lakes Division, 
Benton Harbor, Mich. Representa- 
tives in principal cities. Address 
inquiries to Cannon Electric Co., 
Dept. C-118, P.O. Box 175, Lincoln 
Heights Sta., Los Angeles 31, 
California. 


| trial, masking, gummed paper, electrical 
and sound recording tape divisions. Rob- 
ert W. Young, president of Minnesota 
Mining & Manufacturing International 
Co., a wholly owned subsidiary handling 

| foreign trade, was named to the chair- 

| manship of that organization’s board. 

_ Clarence B. Sampair, vice president of 
3M _ International, succeeded Young as 
president. Mr. Sampair also retained his 
post as a vice president of the parent 
company. Vice President John A. Borden, 
general manager of the cellophane tape 
division, was named sales and marketing 
consultant for all 3M tapes. 


Philip Barnes has been promoted to di- 
rector of the sales division of the Weston 
Electrical Instrument Corp., Newark, 
N. J. Mr. Barnes was formerly general 
sales manager. 


J. A. Cuneo, formerly manager of the 
Chicago branch has been promoted to 
the position of general sales manager of 
Fairbanks, Morse & Co., Chicago. He 
will be replaced by Milo C. Roy, for- 
merly manager of the Omaha branch. 
Gordon R. Anderson, manager of the 
Freeport Works, has been promoted to 
the position of general manager of the 
Electrical Division, which includes man- 
ufacturing as well as sales. Mr. Ander- 
son’s office will remain in Freeport, IIl. 


Marvin Hobbs, electronics adviser to the 
chairman of the Munitions Board, has 
been appointed a member of the Elec- 
tronics Production Board. He succeeded 
C. W. Middleton, who is now engaged 
in field activities for the Department of 
Defense. The Electronics Production 
Board, which was established within the 
Defense Production Administration sev- 
eral months ago, is responsible for the 
overall coordination of the electronics 
production program. J. A. Milling, who 
was recently named to succeed E. T. 
Morris, Jr., as the director of the elec- 
tronics division of the National Produc- 
tion Authority, will be the chairman of 


the Board. 


John F. Kelly has been appointed as gen- 
eral manager of the C. O. Jelliff Mfg. 
Corp., Southport, Conn. 


Irving G. Rosenberg has been appointed 
director of operations of the television 
receiver and cathode-ray tube divisions 
of Allen B. Du Mont Laboratories, Inc., 
Clifton, N. J. Mr. Rosenberg has been 
manager of the Du Mont cathode-ray 
tube division since 1946. He will make 
his headquarters at Du Mont’s East Pat- 
erson, N. J., plant. 


James Dale has been appointed chief 
TV and radio engineer, Hoffman Radio 
Corp., Los Angeles. 


| Harold Galanty has joined Bogue Electric 
Mfg. Co., Paterson, N. J., as assisant to 
the vice president. Before joining Bogue, 
| Mr. Galanty was associated with the Otis 
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How to locate 


new sourcées 


of supply ... 


HENEVER you seek to know “who makes it,” or 
W need the correct name and address of a supplier 
you want to get in touch with . . . look first in the 
“Guide to Buying” pages of ELecrricaL MANUFAC- 
TURING. 


Here is why. 


1. The “Guide to Buying” specializes in sources 
of supply for materials, metals, electrical and me- 
chanical parts, equipment, finishes, etc., which are 
used in the design, engineering and manufacture of 
electrically operated products—the very field in which 
you are engaged. You don't have to wade through 
a maze of unrelated listings to find what you want. 


2. The “Guide to Buying” lists companies that are 
actively seeking your business now or in the future— 
as attested by the fact they advertise in ELECTRICAL 
MANUFACTURING. These advertisers are the progres- 
sive companies in their particular field of supply. 
And it pays to do business with progressive com- 
panies—every time. 


3. When you find a company that makes what you 
want, you can usually find right in the same issue 
an advertisement giving specific data on the product 
or its application. That’s mighty convenient. 


4. The “Guide to Buying” is revised monthly. That 
means that you get buying source information that 
is always up to date. 


Take a minute or two to familiarize yourself with 
the scope of the useful information that is at your 
fingertips in the “Guide to Buying.” 





Listings start on page 330. 





Elevator Co., where he was in charge 
of the design of elevator control equip- 
ment, safety devices, and signal systems. 


Abe Kalinsky, designer and production 
consultant in the transformer field, has 
been appointed general manager in 
charge of production for Heldor Manu- 
facturing Co., division of Heldor Bush- 
ing & Terminal Corp., Bloomfield, N. J., 
manufacturers of hermetically sealed 
bushings, terminals and transformer cans. 
Prior to his present association, Kalinsky 
was mechanical designer for the Electric 
Steels division of Stamford Electronics 
Co., Stamford, Conn. 


Director of Defense Mobilization 
Charles E. Wilson has appointed John R. 
Townsend a consultant to the Director 
on materials conservation. Mr. Townsend, 
director of materials applications engi- 
neering of the Bell Telephone Laborator- 
ies, will collect and organize information 
on materials conservation, and will pro- 
mote throughout industry the idea of 
conservation and the use of substitute 
materials. In his work, Mr. Townsend will 
have the aid of the American Society for 
Testing Materials, a society of 7000 
members, including professional men and 
individuals representing 2500 companies. 
The Society will serve as a center for 
committee organization and as a medium 
for contact with industry. 


Norman Crawford has been appointed 
designing engineer for power electronic 
equipment in General Electric Company’s 
tube department. In his new position, Mr. 
Crawford will be in charge of both the 
design and development of GE power 
electronic equipment. In the same de- 
partment, C. Curtis Herskind and Walter 
R. Kettenring have been made section 
engineers. Mr. Herskind will direct de- 
velopment of power electronic equipment 
and components and Mr. Kettenring the 
product design of power electronic equip- 
ment. All three new appointees will make 
their headquarters at the GE Industrial 
and Transmitting Tube plant in Schenec- 
tady. 


Rear Admiral T. A. Solberg, USN (ret.) 
has been appointed general consultant 
to the Arma Corp., Brooklyn, N. Y. Ad- 
miral Solberg retired from the Navy last 
June, having held the rank of Rear 
Admiral since 1942 and having served 
since June 1948 as Chief of Naval 
Research. 


James William Phillips has been ap- 
pointed development engineer of the 
Riverside Metal Co., Special Products 
Div., Riverside, N. J. Formerly, Mr. 
Phillips was a design and development 
engineer for the Electronic Tube Corp., 
Chestnut Hill, Pa. 








W. M. Semple, formerly works manager 
for Astatic Corp., Conneaut, Ohio, has 
joined Helipot Corp., South Pasadena, 
Cal., as works manager. Other appoint- 
ments include the appointment of C, E. 
Mann, onetime with Raytheon Mfg. 
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Breaks 
Bottleneck 


BURNDY 


BURNDY ENGINEERING COMPANY - NORWALK, CONNECTICUT BURNDY CANADA, LTD., TORONTO 8, ONT. 






Mounting demand has forced us to expand production of Burndy Scrulugs. 
Unsurpassed for quick, dependable connection, 5 sizes of this efficient, 
one piece terminal will handle all cable from #14 solid through 500 Mcm. 
Scrulugs are demanded in increasing quantities by industry because they 
offer these important advantages: 


® High conductivity copper — plated to © Versatile —each Scrulug takes wide range of 
resist corrosion cable size 


® One piece — no parts to lose ® Quick, easy installation — with common 


P wrench or screwdriver 
® integral sliding pressure bar — grips 


and protects conductor ®@ Compact — ideal for limited space 


As a result of our increased production, we are temporarily able to accept 
Scrulug orders—in all sizes and in quantity-for immediate delivery. Place 
your order now—or write to see how Scrulugs can cut costs and time in 
your operation. 
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Corp., Waltham, Mass., to chief pro- 
duction engineer, and the advancement 


Kl 8 | A 8 0 a of W. L. Deniston, formerly Helipot 
assistant chief design engineer, to chief 
design engineer and department head. 
solves a 


L. J. Carson, former general manager of 


tough contact problem Link-Belt Company’s Minneapolis plant, 


® 
has resigned from his position as price HRW KRY TORU 
executive of the Machinery Branch of ) 


the Industrial Materials and Manufac- 


tured Goods Division of O. P. S., Wash- 
ington, D. C., and has been named gen- 
eral manager of Link-Belt’s new Colmar, 


Pa., plant. 


Homer R. Olfield, Jr. has been appointed 
resident manager of the recently estab- 
lished General Electric Advanced Elec- 
tronics Center at Cornell University, Ith- 
aca, N. Y., with headquarters at Ithaca. 


William A. Thomas has joined the engi- 
neering staff of the Electric Products Co., 
manufacturer of special motors and gen- 
erators. Dr. Thomas has been serving as 
professor of electrical engineering at the 
Case Institute of Technology. 


H. H. Hanft has been named assistant to 
the manager of the industrial department 
of the Westinghouse Electric Corp., Pitts- 
burgh, Pa. The function of this depart- 
ment is to negotiate and co-ordinate sales 
and engineering information throughout 
the Westinghouse organization. 


Samuel S. Oleesky has been appointed as 

TTT Me f chief engineer of the research and devel- 
. opment division of Reinforced Plastic 

Consultants & Engineers, Gardena, Cal. 
Mr. Oleesky previously had been head of 
the radome section, U. S. Naval Air De- 
tator was developed by Kirk- velopment Center, Johnsville, Pa., as well 
mined to solve a difficull con- as head of the design branch, radome 


: ae division, Naval Air Experimental Station, 
Tole le) o) bh Philadelphia. 


Miltary ltl] eh mel 


control mechanism of a diesel 


engine. Joseph -McOrally, chief engineer since 
1940 of Edwin L. Wiegand Co., Pitts- 

burgh, is now vice president in charge 

Perhaps we can solve YOUR of engineering. Lester D. Drugmand has 
SET Oia Thitir been named his successor as chief en- Clutch Head screws with 
gineer. the deep straight walled 
recess combines the highest 
Elmer L. Faber has been appointed plant “*Tension-Torque” require- 
ae uu Leet Mile Zl malt superintendent and head of the engineer- 
ing department, and Milton T. Schimmel 

has been advanced to engineering sales 

Send prints for estimate. manager, of Matrix Corp., Toledo, Ohio. 


will work with you to develop 


new applications or new types 


ment with the minimum of 
end pressure to prevent 
. eee 7° 
screw driver ‘“‘ride-out 
and operator fatigue. Write 


: for engineering booklet. 
Ferdinand W. Schor has been made chief 


P engineer in charge of military engineer- 
ing for Motorola Inc., Chicago electron- 
ics manufacturer. Mr. Schor comes to 
Motorola from Hallicrafters Co., where TYPE “A” BIT NOT THIS 
he was chief engineer in charge of all 


government and communications equip- 
KK | HR i ve 0 8) wn ment engineering. 


RB ee George W. Jernstedt, who is in charge 
ee a ar of electroplating projects, has also been UNITED SCREW and BOLT CORP. 


d i 2 engineerin or 
appointed manager of eng 8 fo CHICAGO 8, ILL. + CLEVELAND 2, OHIO 
1345 CARNEGIE AVE. CLEVELAND 15, OHIO the special products development divi- 
sion of Westinghouse Electric Corp., hel hata 
Pittsburgh, Pa. 
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The SYNCHROTON 


symbolizes the vital role of 


A proton synchroton mag- 

net—also called a 

cosmotron because it will 

produce artificial cosmic 

on eeu omnia © The proton synchroton, or cosmotron—so called because it 

en Snan Ee will produce cosmic rays—provides an important link in this 
nation’s nuclear research program and is a vital part of the 
Atomic Energy Commission’s equipment. Within this giant 
magnet shown being completed (above) are over 70 tons of 
copper and copper base alloys. The majority of this metal is 
extruded oxygen-free copper windings. In total there are more 
than 100 tons of copper in the installation including other 
coils and windings, the cooling system, hundreds of miles of 
copper wire and bus bar. COPPER plays many of America’s 
most vital roles today . . . and in hundreds upon hundreds of 
these you'll find HUSSEY COPPER. 


HUSSEY COPPER axa 2221. 


Cc. G. HUSSEY & COMPANY 
(Division of Copper Range Co.) 
ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 


7 Convenient Warehouses CLEVELAND (14) CHICAGO (18) PHILADELPHIA (30) 


fo serve you: 5318 St. Clair Avenue 3900 N. Elston Avenue 1632 Fairmount Avenue 
PITTSBURGH (19) NEW YORK (13) ST. LOUIS (3) CINCINNATI (2) 


2850 Second Avenue 140 Sixth Avenue 1620 Deimar Boulevard 424 Commercial Square 


MARCH 1952 239 











COULD THIS BE THE HOME FOR YOU 
New Relay ? 


Transformer ? 
Choke Coil ? 


Ideally suited for use where 
space is at a premium, this 
standard Hermaseal unit 
meets Mil-T-27 and JAN 
specifications, and has many 
possible applications. 









































1” x 1” can, depth variable to your requirements. 


Supplied with cover pierced for individual terminals, or pierced and 
embossed for a .600 O.D. sealed header with up to eight terminals (as 
shown). Equipped with mounting studs, if desired. 


Furnished with either dry air fill or vacuum-pumped and pressure-filled 
with dry nitrogen. 


STILL DOESN’T SUIT YOU? 


Tell us what you do need; perhaps one of our other standard units will 
fill the bill. Or, we'll be glad to design a special unit for you (as we've 
done for many others.) Write today for our new catalog and quotes. 


CZ THE HERMASEAL CO, Inc. 














Elkhart 12, Indiana 


IY, “Sollne Bias ee 























@ Among the feature articles scheduled to ap- 





pear in coming issues . . . a discussion of Roller 
Chain Drives and their application to industrial 
machinery . . . design story back of a Servo Posi- 
tioner Control for Turret Punch Presses .. . 
Military Substitution of Materials which will 
deal with the long range planning of the Munitions 

















Board in analyzing the replacement possibilities 
for various materials in critical supply. This article 







has important implications for design engineers 





who must be prepared to cope with possible future 
emergencies. 



















Company Briefs 








Twelve companies in the electrical 
manufacturing field have been awarded 
Certificates of Management Excellence 
for the year 1951 by the American 
Institute of Management, New York, a 
non-profit foundation devoted to the 
study and improvement of corporate or- 
ganization and management. The firms 
receiving the award include: The Elec- 
tric Auto-Lite Co., Toledo; Electric Stor- 
age Battery Co., Philadelphia; Elliott 
Co., Jeanette, Pa.; General Electric Co., 
Sylvania Electric Products, Inc., and 
Union Carbide & Carbon Corp., all of 
New York; Lincoln Electric Co., Cleve- 
land; McGraw Electric Co., Elgin, IL; 
Scovill Mfg. Co., Waterville, Conn.; 
Square D Co., Detroit; Sunbeam Corp., 
Chicago; and Westinghouse Electric Co., 
Pittsburgh. This is the second time these 
companies have been cited as “excel- 
lently managed” by the Institute. 


The firm name of the Penn Electric 
Switch Co., Goshen, Ind., has _ been 
officially changed to Penn Controls, Inc. 
Penn Controls, Inc. manufactures auto- 
matic controls for heating, refrigeration, 
air conditioning, gas appliances, engines, 
and pumps and air compressors. 


Sauereisen Cements Co., Pittsburgh, 
Pa., manufacturers of technical and in- 
dustrial cements and bonding com- 
pounds, have appointed Montgomery 
Brothers as their exclusive West Coast 
distributors. Sauereisen products are 
used for acid-proof construction, elec- 
trical insulation, assembling and sealing, 
and for heat-treating, pipe jointing and 
other uses. 


Charles H. Besly & Co., tap and 
grinder manufacturer, has changed its 
corporate title to Besly-Welles Corp. 
No changes in personnel or production 
facilities are involved. Executive head- 
quarters will be established at 20 N. 
Wacker Drive, Chicago. 





Beckman & Whitley, Inc., San Carlos, 
California, instrument-engineering _ or- 
ganization, has established a guided mis- 
sile products div. 


Dow Corning Corp., Midland, Mich., 
will invest over $13,000,000 in a major 
expansion of plant capacity for its sili- 
cone products. The new plant facilities 
are considered essential to the national 
defense and the investment is _ being 
made under certificates of necessity, in- 
cluding one for $10,000,000 recently 
approved by the Defense Production 
Administration. Construction is already 
underway and the program is scheduled 
for completion by 1954. This is the third 
and largest expansion by Dow Corning 
since the construction of its initial plant 
in 1944, 


The Electrical Reactance Corp. has 
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Another new development using 


B. F. Goodrich Chemical Company 


raw materials 














HIS plugboard is a vital part 

of the “nervous system’’ of an 
I.B.M. electronic calculator which 
solves 6,000 problems an hour. The 
plugwires are simply inserted in the 
proper receptacles, setting up elec- 
trical circuits that tailor the machine 
to any of an endless variety of busi- 
ness tasks. 


Each one has a “handle” molded 
from a Geon-based plastisol—giving 
it many unusual advantages. But it took 
long research and many tests of mate- 
rials by the manufacturer to find just 
the right one for successful molding. 


The material has to process easily 
... fuse properly under heat without 


high pressure... resist wear and 
abrasion...take a range of colors 
... have electrical properties that 
make it safe. The one chosen to fill 
the bill perfectly was a Geon-based 
plastisol. 


Satisfying strict requirements like 
these is nothing new for versatile 
Geon materials. Geon resins, latices 
and plastic compounds have helped 
to develop and improve hundreds of 
products. They can be made to resist 
heat and cold, water, abrasion, gas, 


Plugwires made by 
Air Craft- Marine Products, Inc., Harrisburg, Pa. 
B. F. Goodrich Chemical Company 
supplies the Geon resin only. 





Easy-to-handle “nerves” 
command electronic brain—safely ! 


oil, many chemicals. Find out how 
they may help you solve a product- 
problem. For technical advice, please 
write Dept. GG-3, B. F. Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. Cable address: 
Goodchemco. 





GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 





MARCH 1952 


GEON polyvinyl materials e HYCAR American rubber « GOOD-RITE chemicals and plasticizers e HARMON organic colors 
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TEFLON ----KEL-F 


UO Me a ee 
Low-Cost, Close-Tolerance Production 


The United States Gasket Company began fabricating TEFLON, years 
ago when it was first offered commercially, and has pioneered its appli- 
cation to countless purposes throughout industry. You profit from this 
unusual experience and “Know-How,” when you specify “TEFLON or 
KEL-F—fabricated by the United States Gasket Co.” 


You can be sure of uniform high quality, accuracy of dimensions, 
prompt attention to your requirements whether on stock (the most 
complete line in the country), or on custom machined or molded parts. 


Get the advantages of these fluorocarbon plastics—fabricated by 
U.S.G. The finest dielectrics especially for high frequency service, 
chemically inert, non-contaminating, non-gassing, zero water absorp- 
tion, unaffected by humidity, tough, resilient, serviceable from 
-110°F. to 500°F. without change in critical electrical or physical 
characteristics. Write for Bulletin No. 300. 

“duPont's trademark for its tetrafluoroethylene resin 


UNITED | FLUOROCARBON 

STATES | PRODUCTS DIVISION 
GA Sk iz ‘| ia ie a ll 
COMPANY CAMDEN 1 NEW JERSEY 


been merged with the Aerovox Corp., 
New Bedford, Mass. and will hence- 
forth be known as HI-Q Div., Aerovox 
Corp., Olean, N. Y. Charles E. Krampf, 
who will continue as vice-president of 
Aerovox Corp. will be directly respon- 
sible for the operation of the HI-Q Div. 
Tom Conway, general manager of Elec- 
trical Reactance Corp. will continue as 
general manager of the HI-Q Div. 


Production, engineering and sales of 
selenium rectifiers and tantalum elec- 
trolytic capacitors have been integrated 
into the Rectifier-Capacitor Div., Fan- 
steel Metallurgical Corp., North Chicago, 
Illinois. Glen Ramsey, who for several 
years has been manager of the rectifier 
division, is now general manager of the 
rectifier-capacitor division. 


Synthane Corp., Oaks, Pa., manufac- 
turer and fabricator of laminated plas- 
tics for industry, has opened an Indian- 
apolis sales office. Duane W. Roland, 
who has been associated with the com- 
pany’s New York sales staff for the past 
three years, has been placed in charge 
of the new office. 


Five million dollars will be spent to 
increase the production capacity of the 
General Electric silicone plant in Water- 
ford, N. Y. The Waterford plant is now 
producing silicone fluids, greases, rub- 
bers, resins, and water repellents. The 
new facilities are expected to be in 
operation by the end of 1952. 


Admiral Corp., manufacturer of radio, 
television and appliances, has purchased 
the Molded Products Corp., Chicago, 
one of the largest custom molders of 
plastics in the country. This acquisition 
brings to 10 the number of manufac- 
turing plants owned and operated by 
Admiral. The new plant will be operated 
as a subsidiary. Located at 4533 W. 
Harrison St., it produces approximately 
150,000 television, radio, radio-phono- 
graph and record player cabinets a 
month. 


Opening of a new regional sales office 
and warehouse building in Atlanta, Ga., 
has been announced by Minnesota Min- 
ing & Manufacturing Co., St. Paul, Minn. 
The new facilities are located at 732 
Ashby St., NW. 


Chicago Metal Hose Co., Maywood, 
Ill., has been renamed Flexonics Corp. 


The Raytheon Manufacturing Co., has 
leased a one-story brick building under 
construction on Seyon St., Waltham, 
Mass. The new building, which will 
provide 50,000 sq ft, will increase Ray- 
theon’s employment rolls by approxi- 
mately 400 workers. 


Limited production has begun at 
Westinghouse [Electric Corporation’s 
Small Motor Div. at Union City, Ind. 
The plant will use modern, straight-line 
production methods. Many miles of 
overhead conveyor systems will carry 
the work in progress to its various des- 
tinations. The plant is so arranged that 
raw materials will be delivered at one 
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Tapped threads that strip easily 
are a headache to customers. 
Thread failure in light metals, 
plastics and similar materials can 
be prevented by the Tap-Lok 
Insert, a hard steel bushing that 
increases the shear area. 


These Inserts are widely used for 
original installation because, being 
self-tapping, they save many man- 
hours in assembly. They are 
quickly installed with a simple 
driving tool into a cored or drilled 
hole equal in size to a tap drill 
hole for the external thread of 
the Insert. They hold rigidly in 
position and do not become 
loosened when the male part of 
the fastening is removed. 


The Inserts are also extensively 
used for the salvage of threads 
stripped in assembly. Many manu- 
facturers are using them for this 
purpose to reduce the high cost of 
rejects. 


Send for samples and 
descriptive folder. 
* 


Also manufacturers of 
Groov-Pins for posi- 
tive locking press fit. 


GROOV-PIN 


CORPORATION 


1125 Hendricks Causeway, 
Ridgefield, N. J. 


end, they will be processed and assem- 
bled and the finished motors will be 
shipped out the other end. 


Clippard Instrument Laboratory, Inc., 
Cincinnati, will move on April 1 to a 
new plant now under construction at 
7350-7390 Colerain Ave., between Mt. 
Airy and Groesbeck, Ohio. 


Hoffman Radio Corp., Los Angeles, 
has acquired the one-story building ad- 
jacent to its No. 5 Plant at 6200 So. 
Avalon Blvd. The building contains 38,- 
000 sq ft, making the total floor area 
of the seven Hoffman plants approxi- 
mately 700,000 sq ft. 


Multi-Tron Laboratory has moved to 
greatly enlarged quarters at 4624 W. 
Washington Boulevard, Chicago. Multi- 
Tron is engaged in electronic research 
and in the design and manufacture of 
special purpose tubes, electron gun 
mounts, precision assemblies for vacuum 
tubes, and in tool and die fabrication. 


Norton Company, Worcester, Mass., 
has sold its labeling machine business 
to the Standard-Knapp Div., Portland, 
Conn., of the Emhart Manufacturing 
Co. The Standard-Knapp Div. is a lead- 
ing producer of automatic packaging 
machines. 


The world’s first airborne jet-plane 
starter, one that operates completely 
free of ground crews and ground equip- 
ment, will be produced at the new Utica 
Div., Bendix Aviation Corp. This plant 
also will manufacture four types of 
electrical equipment for both piston and 
jet planes. The electrical equipment will 
include 1000-amp d-c generators, com- 
bination a-c and d-c generators, com- 
bination starter-generators, and various 
electrical accessories for jet and pro- 
peller-type aircraft. 


New General Electric Chemical Div., 
Silicone Products Dept. has just been 
established. Dr. Charles E. Reed, en- 
gineering manager of the Chemical Div., 
has been named general manager of the 
newly formed department. With the for- 
mation of the Silicone Products Dept., 
having headquarters in Waterford, N. Y., 
the GE Chemical Div., is now made up 
of four product departments, the other 
three being Plastics, Chemical Materials, 
and Laminated and Insulating Products. 


Sprague Electric Co., North Adams, 
Mass., has announced the establishment 
of a Pacific Coast application engineer- 
ing office and r-f noise suppression lab- 
oratory to serve the growing electronics 
and aircraft industries of Southern Cali- 
fornia. Manager of the new Sprague 
office, located at 11325 Washington Blvd., 
Culver City, Calif., is Thomas B. Bills. 


New company to engineer, manufac- 
ture and sell high-speed automatic 
stamping presses is to be known as Pre- 
cision Flexopress Corporation. The of- 
ficers are E. W. Forkner, president, Ben 
Kuresman, executive vice president, and 
T. Embury Jones, secretary treasurer. 
The plant is located at 910 Baymiller 
St., Cincinnati. 





Wanted: 


a new kind 
af Crusader 


....to help fight 
the strongest foe in 
the world —canceer. 


Who is he? He is any generous 
person giving freely to the Amer- 
ican Cancer Society's Cancer 
Crusade. 

He believes that the light in 

the ‘lab’? must not be extin- 

guished . . . that his fellows 
must learn to recognize the 
symptoms of cancer and the 

need for early diagnosis .. . 

that more doctors, nurses and 

research scientists must be 
trained. 

A victory against cancer now 
may mean protection for you 
later. Won’t you help us by 
giving freely—giving gener- 
ously—giving now? Mail your 
contribution to “Cancer” care 
of your local post office. 


Help us fight your battle 


Give to the 


Cancer Crusade of the 


AMERICAN 


CANCER SOCIETY 


244 ELECTRICAL MANUFACTURING 





ce Tae 


in 
r. 
TOUS 


ner@ 
ncer 


it in 
tin- 
lows 
the 
the 


‘all 
st be 


now 
you 
s by 
ner- 
your 
care 


vattle 


f the WILBUR B. DRIVER COMPANY 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 


MARCH 1952 







































































(Continued from page 128) 
integral threaded studs, the upper 
one for holding the components to- 
gether, and the lower one for attach- 
ing the instrument to the vibrating 
body being measured. Stacked upon 
the assembly stud is the barium ti- 


tanate disk, a brass cylinder for mass- 
loading, and a nut and washers for 
holding the parts together. A sleeve 
and washer serve to insulate the brass 
mass from the base. Electrical con- 
nections are provided by coating both 
faces of the barium titanate disk with 








a silver paint, then baking it at 1300 
C for about 15 min, and finally it is 
polarized, or sensitized. 

This development is an NBS pro- 
gram of instrumentation jointly spon- 
sored by the Navy, Air Force and the 
Atomic Energy Commission. © 0 0 


The Automatic Factory 


Harvard Business School report establishes 
underlying principles for setting up auto- 
matic production. Computers supply the 
brains; servomechanisms the hands. 


N a recent report* prepared by a group of Harvard 

Business School students under the leadership of John 
T. Diebold, staff member of Griffenhagen & Associates, 
management consultants, the thesis is presented that 
while a much higher degree of industrial “automation’”’ 
is both desirable and technologically possible, the ulti- 
mate limit to the development of automatic machinery 
is the desires of consumers rather than technology. 
There are many things which people simply do not 
want mechanized. Automation will progress to the point 
at which people are willing to give up low cost for other 
qualities such as uniqueness, personal service and the 
handiwork of craftsmen. 

Automatic devices are being used to an ever in- 
creasing extent to perform man’s industrial tasks. But 
it is only in the continuous process industries, like oil 
refining, that individual controls have been organized 
into fully automatic systems. Extremely long runs of 
nonvarying product are required to make such a ma- 
chine practical. On individual production machines, 
like machine tools, man’s function today is largely tend- 
ing them. He places work in them, removes it from 
them, shuts down the machine in the event of an emer- 
gency, and moves work from machine to machine. In 
the less automatic machines he controls operations by 
manual levers. In addition, the man keeps records. 
The machine performs the desired fabricating opera- 
tions. The Harvard groups feels that the performance 
of these functions by automatic controls will not ‘“‘de- 
base” the worker but will enable production to be car- 
ried on more quickly, more accurately and more con- 
tinually than at present. 

The report proposes the utilization of standard pro- 
duction-type machines for the fabricating function and 
the linking together of these units with automatic ma- 
terials handling equipment for the achievement of auto- 
mation. Individual automatic controls can be used on 
the production machines while a small digital computer 
would provide overall system control, thus providing a 
flexible setup. Small digital computers suitable for over- 
all programing and control are now available at an 
economical cost. Automatic loading of production ma- 
chines is already being put into use in at least one plant 
making artillery shells, and the report itself illustrates 
in some detail an automatic loading and unloading sys- 
tem for ap proposed fully automatic piston factory. The 


* *‘Making the Automatic Factory a Reality,’ published by Griffenhagen & Asso- 
ciates, 333 N. Michigan Ave., Chicago 1. 
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technology required for industrial actomation is thus in 
a large part already here. 

The proposed solution to the problem of industrial 
mechanization is basically the tying together of standard 
production-type machines, providing automatic means 
of material handling and introducing some kind of over- 
all controls. The ability to cheaply and effectively over- 
come the materials handling, tool wear and tool change 
and control problems is paramount from a practical 
point of view. The first step in producing an auto- 
matically controlled production process is to secure in- 
dividual automatic machines to perform functions now 
performed manually or semi-automatically. But to make 
the overall process one that is automatically controlled 
often involves a new approach and a product redesign. 


Automatic Machine Loading Needed 


As an example of how this could be done the report 
presents a plan for machining internal combustion en- 
gine pistons automatically. The majority of operations 
are carried out on standard machines, with automatic 
loading. The few special machines suggested can be 
fashioned from standard tools. To make the process 
automatic it is necessary to provide devices that will 
place the pistons in and remove them from each of the 
machines automatically. In addition it is necessary to 
provide overall control which will replace the worker’s 
function of turning the machine on and off and stopping 
it if anything occurs to delay production, and the 
supervisor’s function of overall programing and control. 

Methods of loading suggested include a belt con- 
veyor to deliver the pistons from a hopper to a pair 
of rubber trunnion rollers upon which the piston is 
first lined up before being chucked. 

For overall control the report proposes a series of 
sensory devices and a small digital computer. What the 
computer does is to “ask questions” of the sensory de- 
vices. For example, the computer will electronically 
ask a counter whether a predetermined number of 
pistons have passed a certain point. The question must 
be of the “yes or no” type because the computer can only 
make a decision between two alternatives. The computer 
also provides memory schedules of questions to ask if 
something is not being performed as planned. 

Fundamentally, control is the sending of messages 
that effectively change the behavior of the recipient. 
There are two broad categories: messages that direct 
the machine to initiate its operation, state what that 
operation is to be and determine its extent, and mes- 
sages that inform the control device of the extent and 
direction of its own action. In the automatic setup en- 
visioned, the first type of messages is called taping (de- 
rived from the frequent use of paper or metal tape with 
punched holes or magnetic areas acting as a message 
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code.) ; the second type is called feedback. The former 
is sometimes called an open-loop system and the latter a 
closed-loop system. The former is often used to control 
a force or motion, a hydraulic pressure or some physical 
quantity in accordance with another physical quantity. 
For example, a light flux may be used to control voltage, 
or the weight of an object to control the intensity of 
sound. 


Signal of present feed position 
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(X) feed = _— Work table 
position ca tool shade 


"X" Feed motor 


Schematic representation of General Electric’s proposed 
record playback control applied to machine tools. 


The essential requirements in a closed-loop system are 
that the error between the state desired and the state 
existing is constantly measured and if there is an error, 
something is done about it. Such error sensitive sys- 
tems are called servomechanisms and involve five basic 
elements: a remotely located command or input station, 
an output, an error measuring means capable of measur- 
ing the difference betw 2en the first two, an amplifier 
or controller which actuates the last element, namely 
a servomotor, with some function of the error. The 
servomotor in turn operates the controlled member or 
output. 

In the automatic factory the input could be the pres- 
sure exerted by a spring for indicating the position or 
speed desired of a controlled member, the controlled 
quantity could be the position or speed of such a mem- 
ber. The error measuring means has no standard form. 
Its principal function is to constantly monitor the con- 
trolled quantity and to provide an error signal. The 
amplifier controller receives the error signal and sup- 
plies the necessary quantities or signals to the servo- 
motor which serves as the brain of the system and de- 
cides what the servomotor should do in order to estab- 
lish the desired state of output. The servomotor is gen- 
erally the element that operates the controlled member, 
quantity of process. It is often an electric motor but can 
be a hydraulic motor, a regulating valve, rheostat or 
clutch. As shown in the illustration, packaged plug-in 
servo components are now available and can be used 
as building blocks for a complete servo system. The 
availability of such units enables the industrial de- 
signer to approach his control problem from the point 
of view of a system function, or one of combining 
packaged units into servo loops that will meet his re- 
quirements, leaving the details of circuit design, servo 
stabilization, matching of components and so forth, to 
specialists. 

The report describes a system developed by the 
Control Division of the General Electric Company that 
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Packaged portable servo system designed by Servomecha- 
nisms, Inc. for demonstration purposes. Position of the 
dial on the left is controlled by the dial on the adaptor 
(front center). Speed of rotation of the left dial is con- 
trolled by the knob on the adaptor, calibrated for per- 
centage of speed. 


-4 


permits automatic production of very small production 
runs. As indicated in the schematic diagram, this “rec- 
ord playback control” operates as follows: The ma- 
chine operation. is carried out through a work cycle in 
the usual manner and the various motions are translated 
into electrical signals usually by selsyns or synchros 
geared to the motion. These electrical signals are re- 
corded concurrently on a magnetic tape or similar me- 
dium. During playback, the magnetic tape is run 
through an electronic amplifier and the signals are 
checked against those from selsyns actuated by the 
corresponding machine motions. Electronic  servo- 
mechanisms compare the two signals and drive the 
feeds (or other motions) to cause the selsyns to stay in 
step with the recorder signals. In this way the machine 
is made to repeat its previous motions. 

Accuracy and speed of operation depend upon the 
precision with which the original selsyn motion dupli- 
cates the machine motion, the faithfulness with which the 
record-playback system reproduces the electrical signals, 
and finally the ability of the servo system to make the 
final selsyn and driven member follow this played-back 
signal. The record may be made by any means which 





Film on Magnifying Time 

RACTICAL uses for high-speed photography in de- 
sign are shown in “Magnifying Time,” a 16-mm 
motion picture just released by the Eastman Kodak 
Company. The film is available on loan without charge 
to industries and organizations interested in high-speed- 
motion picture photography. The black-and-white sound 
film has a running time of 15 min. Bookings can be ar- 
ranged by addressing Camera Club and School Service, 
Eastman Kodak Company, Rochester 4,N.Y. O99 
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- will not fog, smoke, stiffen, crack or corrode 
*Woven of fiberglas 


HYGRADE THERMOFLEX SLEEVINGS 


of continuous filament fiberglas yarn, are most 
efficient for insulation requirements that demand 
a non-fraying sleeving with excessive heat resist- 
ance, high tensile and dielectric strength and 
flexibility. HYGRADE THERMOFLEX SLEEVINGS 
also resist rot, excessive heat, moisture, overload- 


ing, acid and dirt. They are available in the six THERMOFLEX H. W. 1200 and 
grades: ei 


COLORED THERMOFLEX H. W. 


- .. are single braided, heavy wall sleevings. 
Their characteristics are similar to the DBLE-WALL 


THERMOFLEX 1200 DBLE-WALL and 
COLORED THERMOFLEX DBLE-WALL 


..- are concentric sleevings braided one upon the 
other to increase the wall thickness where addi- 


tional space factor and higher dielectric strength 
are required. 


THERMOFLEX 1200 (Natural) 
and THERMOFLEX COLORED 


... are unaffected by temperatures to the melting 
point of glass and are recommended for applica- 
tions where the presence of organic material is 
objectionable. The colors will fade or bake out 
at temperatures of 400° F. and higher. 


ALL SIZES: .020” to 1.036” inside diameter 


types except that they are coarser in appearance 
and lower in price. They provide a mechanically 
strong sleeving for applications where the Under- 
writers’ Laboratories specify a 1/32” wall 
sleeving. 


ALL COLORS: Red, White, Blue, Yellow and Green 


gttt “-R Write to MITCHELL-RAND for free samples and descriptive data. 


Electrical . 

insulation A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 

ocala, AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE + TRANSFORMER COM. 
POUNDS « FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING » COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUBING + INSULATING VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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STUDYING OVER _ 
SPRINGS? 
We can help! ~@& 


No need for your designers and engi- 
neers to spend their valuable time on 
problems involving springs. Have us 
figure it out. That's our business. 





Our specialists can help with your ad 
design and experimental work. ..make 4 
a few springs for tryout. Then we'll pro- a: 
duce your perfect springs on fast, auto- A 


matic equipment for low cost, volume “4 
production. Specifications already es- 
tablished? Then we'll make them for you 
economically, dependably—to exact 
specifications. Your inquiries invited. 


@ 


Fe 


TELEPHONE BERKSHIRE 7-6464 
2100 N. Major Ave. * Chicago 39, Ill. 










actuates the machine motions, and connected selsyns 
could be either manual or automatic. Magnetic recording 
and playback are now highly developed and hence are the 
most precise portion of the sequence. Precision in the 
servo controls driving the output motions is the resu!t 
of close co-operation between the electrical design of 
the controls and the mechanical design of the machine. 
Many of these problems have already been worked out 
in servos used for contour tracing and gun-fire com- 
puters. ooo 


Complex Acoustical 
Terminology Coordinated 


_ American Standard Acoustical Terminology, 
developed by agreement of outstanding acoustical 
experts in all fields, and sponsored by the Acoustical 
Society of America in cooperation with the Institute 
of Radio Engineers has been approved by the American 
Standards Association (Z24.1—1951). It provides a 
dictionary entirely devoted to the language of acous- 
tics. Two viewpoints on acoustics—subjective (how a 
sound is received inside the ear) and objective (what 
happens outside to produce the sound )—can be traced 
in the development of these acoustical definitions. 


Late in the Nineteenth Century, Lord Rayleigh first 
put the science of acoustics on a mathematical basis. 
His two-volume book on acoustics still stands as a 
classic in the field. Although the material he presented 
has expanded as new knowledge has developed, no 
new basic principles have been added. The modern 
science of electroacoustics started in 1917 with the 
development, by E. C. Wente, of the capacitor micro- 
phone which was of relatively high quality and depend- 
ability. Loudspeakers covering the audible range were 
developed in the late twenties and thirties. Only since 
the late thirties have magnetic recording devices become 
commercially available. And World War II contributed 
the echo-ranging techniques for locating submarines, 
now adapted for peacetime use. 

Work on acoustical standards was started in 1932, 
when a committee was set up by the Acoustical Society 
of America to work on terminology, scales, and methods 
of measurement. It came out with tentative standard 
definitions in 1936. This was followed in 1942 by a 
revised and expanded edition. 

As far as architectural acoustics is concerned, the 
science was well enough advanced by 1936 so that 
no new changes were found necessary in future editions. 
In other fields, however, rapid advances have been 
made even in the last ten years. For this reason, the 
1951 edition of the American Standard Acoustical 
Terminology, just completed, includes a number of new 
sections—on recording and reproducing, and on under- 
water sound, for example—and greatly expanded ma- 
terial in a number of other fields. 


The new edition was prepared in cooperation with 
the Technical Committee on Electroacoustics of the 
Institute of Radio Engineers. Through this coopera- 
tion the IRE definitions of electroacoustical terms and 
those in the American Standard are in agreement. 
The American Standard also agrees wherever applic- 


| able with the American Standard Definitions of Elec- 
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“Life-Linestarters are rugged—my own demonstration 
proved it to me,” says the Chief Electrician of a large 
southern paper mill. 

“J put a Westinghouse Starter to work at the 
roughest task in the mill—on a chipper conveyor 
drive motor. To control feed of debarked logs into 
the chipper spout, the Life-Linestarter, through a foot- 
operated pushbutton, starts and stops the motor 
four times a minute, twenty-four hours a day, thirty 
days a month. 

“After continuous operation through at least a 
million cycles, shutdown to replace contacts showed 
little wear on the originals—the unit was put 
back into service immediately. Needless to say, a 
lot of Life-Linestarters have followed this one into 
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Logs ONE MILLION Starts and Stops 


on paper mill’s toughest job, without shutdown or breakdown 


our plant and are now in service in many spots.” 

Tough assignments? Life-Linestarters love them— 
give reliable performance in any application. Why 
not contact your Westinghouse representative for 
more information? Or write for Booklet B-4677, 
“Tomorrow’s Starter Today”, Westinghouse Electric 
Corporation, Box 868, Pittsburgh 30, Pa. J-30072 















































HIGH HEAT 
MICA PLATE 











for DOMESTIC ELECTRIC APPLIANCES 
® A composite, Inorganic-bonded highly-integrated mica insulat- 
ing material built-up from mica splittings, and approximating 
raw mica in all physical properties. 
Completely inorganic, odorless, and smokeless. 
High mechanical strength and integration. 
High dielectric strength. 
High durability and moisture resistance. 
Resistant to temperatures up to redness without change. 
Does not react chemically with resistor materials. 
Unaffected by oils or organic solvents. 
Available in large sheets or full-size punchings. 
Can be stamped cleanly to specified design. 
Engineering service available to help solve your insulating 
problems. Test samples and complete information on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 
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Durakool 
a dependable 


10 YEAR SWITCH 


Steel-clad with mercury to mercury con- 
tacts, the Durakool hydrogen filled switch 
is performing with sensational dependability. 


% Millions of contacts without a falter 
% Positive “Make and Break’ contact 
action 
x Withstands high temperatures 
%e No deterioration in storage 
















































xe Seven new models—I to 65 
amperes 
% Smaller in size, increased ca- 


pacity 
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MERCURY SWITCHES 
See Telephone Directory for Locel Distributor 













or write 





Durakool, Inc. Elkhart, Indiene 














trical Terms which is now being revised under the 
sponsorship of the American Institute of Electrical 
Engineers. In the sections of the new standard on 
sound transmission andd transmission systems for 
example, the terms are essentially identical with those 
used for electrical circuits. 

“Ultrasonics” is defined as sound “in the frequency 
range above about 15 kilocycles per second,” whereas 
“Supersonics” is recognized as “phenomena associ- 
ated with speed higher than the speed of sound.’’These 
terms have frequently been used interchangeably. The 
section on ultrasonics not only includes a great many 
terms common to ordinary sound and to transmission 
systems and components but brings in a number of 
new concepts. Because of its very recent development, 
only a small part of the language associated with the 
science of ultrasonics has been codified. This section is 
closely related to the section on underwater sound. 
Definitions of the terms applying to use of ultrasonics 
in locating objects and measuring distances under water 
are complemented by data on standard sea water con- 
ditions 

The section on “hearing and speech” includes several 
important changes in bone concepts. The term “phonetic 
speech power” which called for a test for 1/100 sec, 
is not in the present edition. The interval of time is 
no longer considered important. The definition of 
“threshoid of audibility” outlines in general terms the 
method of determining the ‘minimum effective sound 
pressure . that is capable of evoking an auditory 
sensation ...’’ The earlier edition expressed this concept 
in terms of the sound pressure of a sinusoidal wave. 
The new edition permits other methods as well. 

Many of the terms used by the medical profession in 
checking and treating hearing deficiencies are included. 


Industrial Use of Acoustics 

The industrial use of acoustics has been taken into 
consideration in the standardization of the term “mel” 
as a unit of pitch and of “‘sone” as a unit of loudness. 
These are subjective units which reflect the listener’s 
reaction to changes in frequency and sound intensity. 
Both the mel and sone are calculated on an arithmetical 
basis. Thus, if a sound rises to twice its original pitch, 
the new pitch can be expressed in double the number 
of mels. 

In the section on “Music,” many alternative defini- 
tions are given, reflecting the different approach of 
the musician, psychologist, and the scientist. “Tone,” 
for instance, is defined as both a “sound wave capable 
of exciting an auditory sensation having pitch” (re- 
flecting the scientist’s objective viewpoint), and as 
“a sound sensation having pitch” (reflecting the 
musician’s and psychologist’s subjective interest). 

In the 1951 edition the standard pitch of A above 
Middle C is maintained at 440 cycles per second. The 
standard not only defines acoustical terms used in 
music but also provides tables of intervals (just inter- 
vals, small intervals, and equally tempered intervals), 
as well as frequencies of the tones of the usual equally 
tempered scale. 

The list of terms on recording and reproducing— 
an entirely new section—is the largest in the book, 
recognizing up-to-date developments in the field. It 
defines such terms as “playback,” “mixer,” ‘“‘de-em- 
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Pre-Fabricated Kel-f Parts avaitabie in many standard sizes include 
GASKETS * WASHERS * VALVE DISCS « “O” RINGS « “U” PACKING VALVE 
DIAPHRAGMS * PUMP DIAPHRAGMS * TRANSFORMER TERMINALS KEL-F 
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® Heat Resistant 
| © Strong and Tough 
Hom ® Low Space Factor 
wey i ® Moisture Resistant 


® Positive Quality 


(made by the patented electronic- 
extrusion process, developed and 
used exclusively by Glass Fibers Inc.) 


yh Leading suppliers of electrical 
/ insulating materials can fur- 
nish VITRON in these versatile 
How forms— 
® Glass-covered Magnet Wire 


® Glass-braided Wires 
® Glass-reinforced Cables 









© Treated Glass Tapes 


Design your electric units for top performance 
now. Our Customer Service Department is ready 
to give you every possible help. Suppliers’ names 
available in a jiffy. Just write us—that’s all you 
need to do! 






GLASS FIBERS inc. 
1810 Madison Avenve, Toledo 2, Ohio 















































phasis,” “dubbing,” as well as the various types of 
instruments, different kinds of noises, and methods 
used. 

So much work has been done recently in the develop- 
ment of acoustical apparatus that an entire new section 
has been devoted to terms used in connection with 
acoustical instruments. Shock and vibration definitions 
are also given in this edition—the only material of 
its kind on the subject. 

Recognizing the trend toward the use of the meter- 
kilogram-second system of units, the standard provides 
a conversion table to help in converting cgs acoustical 
units into the mks system. In addition to the terms used 
in only one field, a general section defines terms used 


in more than one teld. god 


Stall Warning 


Electrical device warns pilot when airplane 
approaches stall conditions. 


CTUATION of a sensitive switch by an air flow 

detector vane mounted on the leading edge of an 
airplane wing is used to provide a warning signal to the 
pilot that the plane is approaching a stall condition. 
Since the pilot may be distracted by other things at 
the time (he might be engaged in a “dog fight”) his 
attention is called by a motor-driven eccentric which 
shakes the control stick. Signal light, horn or radio- 
audio unit may also be used. 

There is a definite point on the leading edge, known 
as the stagnation point, where the air passing above 
and below a wing is separated. The prestall detector unit 
consisting of a pivoted vane and electric switch is located 
below the normal stagnation point so that the vane is 
forced down by air pressure under all safe flight con- 
ditions (See Cut 4). However, if any of the many con- 
ditions of speed, acceleration, loading, etc., should change 
to bring the plane near a stall, this stagnation point 
moves down the leading edge, reversing the flow of air 
past the flow detector, raising the vane upward and 
closing the electric circuit which provides the warning 





Change in stagnation point of airflow over leading edge 
of wing as plane approaches stall condition. At B the 
vane switch has been moved upward. 


ELECTRICAL MANUFACTURING 


EE SOREN NT NEES on Rea RS Lo 






vn 


nit 
ed 

is 
yn- 
yn- 
ige 
int 
air 
ind 


ing 





ot 
edge 
| the 


JRING 








INDUSTRIES, 


ROCHESTER 2, NEW YORK 





IN MOTORS 
OR MARRIAGE 
it pays to be right 
the first time .. . 


you are... with FASCO MOTORS 


Mistakes can be costly unless you have a 
motor that’s exactly right for the job... right 
in efficiency, dependability, and economy. 

You'll be right the first time when you 
choose Fasco for your small motor applica- 
tions. Why? Because Fasco engineers work 
with you on the job to make sure you get the 
right motor . . . and if Fasco doesn’t make it, 
they tell you. 

Fasco makes a wide range of small motors 
(1/500 to 1/8 hp). Most are shaded pole 
induction type motors in 2-pole, 4-pole, and 6- 
pole speeds. From this great line there's a good 


chance of finding a basic motor that can easily 


a oe 


MARCH 1952 


be adapted to fit your application exactly. 
Many famous names in manufacturing have 
found exactly what they want in a Fasco 
motor. Whether you make pumps, recording 
machines, heating or ventilating systems—or 
any of scores of other products requiring small 
motors, Fasco would like to study your needs 


... without obligation, of course. Write today. 


* FOR DEFENSE * 


Fasco also makes small auxiliary motors 


(6 to 48 volts D.C.) for aircraft con- 
trols, etc.—and a variety of automo- 
tive circuit breakers, pressure and signal 
switches, readily adaptable to defense 


requirements. Your inquiry is invited. 

































FOR POWER 
CONTROL DESIGNS 










Unecqualed for accurate con- 
trol of intermittent machine 
operations—cutting, punching 
and packaging. Gives closer 
tolerances to cut-off, stamp- 
ing, shearing and similar ma- 
chines. Completely automatic; 
manual, mechanical or electri- 
cal control. 






Hilliard Over-Running Clutch- 
es and Couplings are automatic 
in operation. They are unsur- 
passed for automatic two- 
speed drives, dual drives, 
stand-by drives and for allow- 
ing machinery to ‘‘coast’’ after 
drive stops. Excellent as fixed or 
infinitely adjustable ratchets. 





























A reliable series of spring- 
loaded slip clutches and coup- 
lings. Rugged construction 
with ample friction surface for 
heavy-duty use. Outstanding 
for preventing overloads and 
shocks; for starting heavy 
loads; as tension drag brakes; 
for reeling and winding opera- 
tions and many other uses. 


HILLIARD CLUTCHES and COUPLINGS make machine 
drive and power transmission more efficient and economical. 
Experienced engineers will be glad to offer their advice on 
any problems. Complete descriptive material will be fur- 
nished on request. 


+MP-4 
for our illustrated prochure = 


WRITE TODAY for information. 


CLUTCH MAKERS FOR OVER FORTY-FIVE YEARS 


AY 









106 W. FOURTH STREET, ELMIRA, N. Y. 


In Canada + + * UPTON - BRADEEN - JAMES, LTD. 


OSA, A AAT RAR 
256 





| 





Stick shaker assembled around stick just under handgrip 
has a rotary eccentric geared to a hermetically sealed 
high-speed 271% volt d-c motor. 


signal. The system was invented by Dr. Leonard M. 
Greene and was developed and perfected by CAA’s 
Technical Development Division. It is now made by 
the Safe Flight Instrument Corp., White Plains, N. Y. 

The vane switch is of the spring-loaded normally open 
type although in some applications the normally closed 
type has been used. The spring gives the vane an 
equivalent pressure loading of 10 lb. per sq. ft. so that 
a time delay is introduced before the switch is actuated. 
It is rated at 3 amp at 27 volts. To prevent non- 
operation due to icing conditions, a heating unit is 
provided which consists of one or two resistance ele- 
ments rated at 40 watts each. 

The stick shaker is mounted just below the handgrip, 
as shown in the illustration, and is driven by a 27%4- 
volt d-c motor drawing 0.4 amps with a free-running 
speed of 14,000 rpm. The vibrator is mounted coaxial 
with the longitudinal axis of the control stick and is 
driven through a year reduction of 144:14 supplying an 
unbalance of 0.004 in.-lb. Motor conforms to radio-inter- 
ference requirements of AN-M-10A specification. 

The same motor and vibrator is supplied by the com- 
pany as an instrument panel vibrator for use on jet 
aircraft to overcome static friction on instrument pivots 
mounted on an otherwise “dead” panel. It provides vi- 
bration components in both the plane of the panel and 
normal thereto. This unit is hermetically sealed in a can 
4 in. long and 1% in. square, using an inert gas at 1 
atmosphere pressure. Electrical connections are through 
an AN fitting. OOO 


Ventilator and Fan Combined 


EW portable fan recently developed by General 

Electric Co., Bridgeport, Conn., may be used either 
as a ventilator or as an air circulator. Fan is en- 
closed in a two-tone gray plastics case mounted on a 
wide base. Both back and front are covered with louvers 
spaced close enough to keep out fingers and yet permit 
free air flow. Fan can be tilted at any angle and a slot 
in the back forms a handle. Motor has two speeds; at 
top speed the fan delivers 1050 cfm with a noise level 
of only 56 db. oao0 
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Rectifier Grid 
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X-Ray Window Plate 
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a E You be the judge of carbon’s versatility 
; | 
vots , | Sawed High corrosion resistance ‘ 
= | Drilled ane Plagued by Material Shortages? 
| d Milled Low electrical resistance . 
an — High thermal shock resistance Carboneering—the development of new and unusual product 
can Planed Not wetted by molten metals applications for carbon—is a fifty year old habit at Speer, 
at 1 Hobbed Non-warping and one that may be able to help you. 
ugh Ground Chemically inert 
100 | _— Molded High heat transfer (Graphite) Example: the rectifier grid developed by Speer engineers for 
Extruded Self-lubricating (Graphite) 


a large electrical manufacturer. This 25-pound anode is 
i over one foot in width, more than two feet in height. It was 
| extruded, machined, and then had more than 600 holes precision- 





— drilled in it. No doubt about carbon’s versatility here. 

ither R fF For contrast ... consider the small carbon window plate in 

, en- | ) X-ray equipment. It weighs only a few ounces and is 

on a under three inches in width and length. 

ivers St. Mary's, Pennsylvania i Sl 

aa euamincanens. These are but two of the many applications for carbon 

slot Jeffers Electronics, Inc. * Speer Resistor Corp. developed by Speer. If you have a design problem—or are 

a International Graphite & Electrode Corp. faced by a shortage of critical materials—let our engineers go 
soil to work and help you carboneer a practical solution. 
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Send us the full particulars of your problem, today. 
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FOR YOUR PANEL 


A WOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR — 
NE-51 NEON LAMP 


For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—"“built-in.” 
RUGGED 
DEPENDABLE 
LOW IN COST 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 
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Meet AN Standards or 
Armed Services Applications 


Compact, multiple contact... 
vibration and shock proof. 
Built to meet rigid specifica- 
tions and severe operating 
conditions. 





_ sealed Unique pile up arrangement 
Hermetico ut - reduces over-all space com- 
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Write for Bulletin MTR-2 
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Introduction to Human Engineering 
in Product Design 


(Continued from page 95) 





the water. (3) He must possess pitch discrimination to 
estimate movement of the target. 

Skin Sensitivity and Proprioception: These generic 
terms cover certain groups of sensory experiences that 
are part of human-engineering evaluations. Skin sen- 
sitivity is obviously related to the senses of touch, pres- 
sure, warmth, cold and pain. Proprioception refers to 
those signals that constitute a feedback from our mus- 
cles, tendons and joints and which tell us about the 
position of the body and its movements. If this defini- 
tion seems somewhat difficult to a layman, the meaning 
may be clarified by citing “touch” typing as a good 
example of proprioceptive response. 

Such factors as acceleration, motion sickness and 
mechanical vibration can affect the efficiency of pro- 
prioception. Design-wise, it is apparent that such factors 
are inherent in many types of equipment. All three may 
be found in aircraft control systems; vibration may be 
found in certain industrial machines such as some types 
of chemical equipment; vibration may affect use of the 
household clotheswashing machine. Skin sensitivity 
(touch, pressure, cold, etc.) is a basic factor in the 
proper design of control knobs, switches, handles and 
wheels. An extensive research program has for its target 
the development of shape-coded as well as color-coded 
control knobs for Navy electronic equipment and for 
Air Force aircraft controls. A report on this program 
has already appeared in this publication. (7) 

The powerful emphasis on miniaturization of elec- 
tronic equipment has brought in its train problems 
caused by overcrowded control panels. Knobs have be- 
come unreasonably small and difficult to handle, par- 
ticularly if they are round. The difficulty is aggravated 
if the equipment has to be handled in very cold or 
Arctic areas where the operator wears gloves. Shapes 
other than round are suggested. This also has been 


Table Ili—Lesibility of Dials vs Shape— 


Quantitative Reading? 
(Exposure time 0.12 sec) 


; Per cent error 
Type of display in reading” 
Open-window (fixed pointer, rotating scale 0.5 
with window to expose only part of scale in 
which reading is to be made). 


Circular dial, rotating pointer 10.9 
Semicircular dial, rotating pointer 16.6 
Horizontal linear dial, moving pointer 27.5 
Vertical linear dial, moving pointer 35.5 


Conclusion: Open-window dial appeared best when accuracy 
of reading is of primary importance. 





® Source: ‘‘Handbook of Human Engineering Data for Design Engi- 
neers.” (2) 

> Error is defined as any deviation from true reading. Largest errors 
in this study were 2 units. (Per cent error is per cent of total readings 
in error.) 
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SPECIALIZED FASTENERS 


Illustrated above are a few of the hundreds of different fasteners and 
allied devices designed and produced in volume by United-Carr for the 
leading manufacturers in the appliance industry. Modern appliances require 
hundreds of these and similar devices, each tailor-made to speed 
assembly, lower costs or increase operating efficiency. 





COMPLETE ENGINEERING SERVICE 


United-Carr and its subsidiaries serve not only the appliance industry but 
the automotive, aviation, electronics and furniture industries, too. 

Each division of the company provides a reservoir of special knowledge 
for the others. It is this variety of skills and experience that makes 

, our highly integrated organization uniquely valuable. 
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YOUR SPECIAL PROBLEMS 


... may have fairly simple solutions or they may require close collaboration 
between your engineering staff and ours. In either case, we believe 
you will find it pays to consult United-Carr —FIRST IN FASTENERS. 


UNITED-CARR 


MAKERS OF FASTENERS 





— UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS 
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meters 
A Size, Type, and Style 
for Every Installation 


Your instrumentation is strictly modern 
in design and construction with Triplett 
Meters. You can have sizes 2"to 7"ina 
wide variety of case shapes and mounting 
arrangements, A.C., D.C., R.F., Rectifier 
or Dynamometer. Molded and metal 
cases, rear illumination, and other special 
features are available. For precision and 
economy virtually every meter part is 
made in Triplett plants under rigid hu- 
midity and dust control. Every metér 
represents the refinements gained in half 
a century of meter experience. Keep your 
panels up-to-the-minute with Triplett 
Meters—famous the world over for 
quality, accuracy, and dependability. 


FOR THE MAN WHO TAKES PRIDE IN HIS WORK 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON. OHIO. US A 








suggested: “Knobs with considerable axial depth may 
compensate in part for a very small diameter. If axial 
depth is not available knobs can be devised which may 
be hinged out or pressed out into a shape which will 
permit easy turning. It may be advantageous to adjust 
the ratio of driving knob to driven dial so that the 
external turning becomes less critical.” (8) Fig. 2 pre- 
sents some recommended knob dimensions. 

Motor Responses. The efficient operation of knobs, 
switches and other control elements depends in con- 
siderable degree on the speed, accuracy and force with 
which the operator can make the required operational 
movements. Consequently, the study of the operator’s 
motor responses or capacities is one of the most im- 
portant areas of human engineering. In effect, it de- 
termines the ability of the operator to move his body 
accurately and with controlled speed and force. Despite 
the importance of these studies, only limited experi- 
mental work has been done. This is largely owing to 
the difficulty of studying the motor responses of specific 
parts of the body, as against studies of overall move- 
ments. Yet the former are of much greater significance 
to the design engineer. 

A motor response is actuated by a stimulus which 
involves some type of sensory discrimination (visuai, 
auditory, tactual or other). The stimulus, in design 
terms, is related specifically to a certain function or 
functions to be performed by the operator. It may con- 
sist of a single signal, several signals, or a continuously 
changing signal. Actually, the operator constitutes a 
network of transmission elements. Essentially, he func- 
tions as part of a closed-loop servo system: He re- 
sponds to signals (stimuli) and transmits control re- 
sponses to the machine; and the results of his responses 
are transmitted back to him (the feedback element in 
the system) as a new set of stimuli. The transmission 
network he constitutes may be relatively simple or it 
may be complex, depending on the type and variety of 
the signal inputs. 

Psychological research on equipment design has clas- 
sified the various types of operator motor responses as 
follows: static reactions, positioning reactions, and 
movement reactions. Since the latter are the most nu- 
merous and complex, a further breakdown gives this 
classification of movement reactions: (9) 


1. Discrete. A single unitary movement of any mem- 
ber of the body. 

2. Repetitive. Discrete movements performed a num- 
ber of times. 

3. Serial. Discrete movements that involve starting 
and stopping and changes in direction. Each of 
these movements is stimulated by changes in the 
signal. 

4. Continuous. Constantly changing motor adjust- 
ments in response to constantly changing stimuli 
conditions. 

A classification of equipment control design factors 

(Table V) provides another useful analysis. (10) 
Physiological Conditions vs Efficiency. Human engi- 
neering also takes in such broad areas of investigation 
as the physiological environment under which the human 
component of the man-machine system has to operate. 
This consideration has already been brought briefly into 
this discussion, but physiological conditions actually 
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for 
military 

or 

civilian 
Products 

of Plastics .. 


fy 48" x 144" low pressure molding 
supplemented by smaller presses. 


Look upon the men and 
machines of General 
American’s Plastics Di- 
vision as an extension of 
your own production 
line. For the molding of 
plastics parts you need, 


available to you... 


e injection molding 
Pe ml, 
e low pressure molding 
Ow t-l dil:, 

e painting 

e packing and assembly 


Injection molding from 2 oz. 
LOR Mae eh eT 
TALC CO en gee 

opened Plant No. 2. 


consider General American as 
an added resource. You can 
depend upon skilled personnel 
...unduplicated equipment... 
and General American’s many 
years of practical manufactur- 
ing experience. 


Compression molding 100 to 2000 tons 
—with platen areas up to 71" x 74" 





PLASTICS DIVISION 


GENERAL AMERICAN 
TRANSPORTATION CORPORATION 















135 S. La Salle Street 

Chicago 90, Illinois 

New York 17: 10 E. 49th Street 
Detroit 2: 2842 W. Grand Boulevard 























Rogan Offers a Wide Variety of Stock Molded Table 1V—Legibility of Dials vs Shape— 


Qualitative and Check Reading* 


Qualitative Check 
reading reading 


Type of display Average! Percent | Average | Per cent 


time, sec| error | time, sec] error 


Circular dial, rotating 
pointer 


Right side (solid) 0.90 32.8 0.55 13.8 
Left side (dotted) 0.61 6.3 0.51 9.1 


Circular dial, rotating 
dial, fixed pointer, | 
120 deg arc of dial 





exposed | 0.80 11.3 0.64 11.5 
Linear (straight-line) | 

dial, moving pointer, | | | 

whole scale exposed | 0.67 | 102 | 0.56 | 125 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! 


2500 W. IRVING PK. BLVD. 
ROGAN BROTHERS “Chicico ‘1s, ILLinois 


Compression Molders and Branders of Plastics 


Linear dial moving scale, 
fixed pointer, whole 
scale exposed 0.79 12.7 0.59 13.9 



















Direct-reading counter 0.71 9.6 0.54 10.0 











Conclusion: Both studies (Tables Ill and IV) suggest that 
linear dials lead to errors in all three uses of scales. Com- 
binations of direct-reading counter and circular scales have been 
recommended as optimal for many specific instrument applications. 
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TRACING CLOTH FOR HARD PENCILS ; J form a much broader study than has been indicated 


here. It involves such aspects as the altitude, tempera- 
ture, humidity and ventilation under which the operator 
is expected to work, his living and work habits, and 








Same as Table Ill. 



















so on. 

Lack of confidence on the part of the operator in the 
safety features of the machine may create a decidedly 
unfavorable physiological condition. Or, in other in- 
stances, the complexity of controls, the massiveness of 
a machine, or extreme operating noise or speed may 
set up psychological blocks inhibiting efficient perform- 
: ance. Here, too, a careful analysis of the human factors 
@ Imperial Pencil Tracing Cloth has k= during the design stage may serve to anticipate and 


the same superbly uniform cloth Baim ( | eliminate some of these effects. 
foundation and transparency as the my, 


walle Giiseus Senate esedl . Problems of opé rator intelligence, training and selec 
Cloth. But it is distinguished by its tion are also in the human-engineering picture. These 
special dull drawing surface, on problems however are of primary interest to those engi- 


which ‘hard pencils can be used, 
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neers that are concerned with training methods and de- 

vices rather than with product design. (Except that the 
ce ee human factors in the production operations of his ma- 
prints of the finest lines. It resists [ewe PENCIL chine should be given full consideration by the design 


the effects of time and wear, and od i engineer.) Basically, however, this fact should be 


does not become brittle or opaque. BMMEOnt't:\@), (CiEm® sy) Bi brought out: 
Imperiat Pencil Tracing Cloth is CLOTH 2 = s : : = ‘ 
a In the past men were selected to fit machines. Today’s 
| . ~ - . ° 
| task is to find a sufficient number of people able to oper- 
SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE | ate the equipment that is being designed and built at 
present, much of it of extreme complexity. Therefore, 


right for ink drawings as well. 
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Special-purpose motors. With specific mechanical and 
lly electrical characteristics for pumps, oil burners, fans and 

: blowers. Motors that in all probability will meet your 
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of requirements as 1S. 

F Ask your distributor, or write us direct. 
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m- It isn’t put there for steady use. But heavy-duty 

TS Hoover Motors have an overload capacity that makes 

nd each one of them a working giant in a small package. 
Like those last miles of speed in your automobile, 

eC- this overload capacity is a safety reserve beyond usual 

“SE needs. And it’s good to know you have it. 

i- ae 
: You see its benefits in smoother, faster starts for 

al hard-to-start machinery—in running speeds that re- 
he . See 

main almost constant even with wide variations in load. 
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! a . And because of this greater in-built capacity, Hoover 
¢ ° . 
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r * "ce? 7 he > ' . 
v's ® since 1934 i And service: Z . n you a : ~ need z 
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It's as simple as that when you know where to 
order the exact coils you need. 


Dano, makers of a wide variety of, coils, is com- 
pletely set up to solve your coil problems with 
coils tailored to your exact specifications. Whether 
you require a simple electrical coil winding or 
a series of specially treated coils deeply impreg- 
nated with wax or varnish in vacuum impreg- 
nation tanks and cured in heat controlled ovens, 
Dano is ready to serve you with dependable 
coils. Keep your production going full speed 
ahead. Call Dano now! 


Send us samples or specifications 
with quantity requirements for our 
recommendations. No obligation! 


@ Form Wound @ Bakelite Bobbin 
@ Paper Section @ Cotton Interweave 


@ Acetate Bobbin @ Coils for High Tem- 
perature Applica- 
@ Molded Coils tions. 


Also, Transformers Made To Order 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 











in order to cut down training time and expense it is 
necessary to (1) select people at available levels of 
intelligence and proficiency, (2) build new machines or 
modify existing machines to match these limitations of 
intelligence and proficiency, and (3) train the operators 
to obtain maximum outputs from their machines. 

Human-engineering studies in equipment panel de- 
sign usually provide ideas that can be transferred to 
similar problems in equipment generally. The follow- 
ing breakdown, therefore, can function as an excellent 
summary of basic principles on a practical level: (11) 

1. Work Space. Limits of reach should consider nor- 
mal and maximum three-dimensional work space. Does 
the operator have to twist or stretch his body even 
though controls are within theoretical limits of reach? 
Should the operator shift from a standing to a vertical 
position for certain operations to obtain greater effi- 
ciency? Is there a fatigue element also involved? What 
is the orientation of the panel in space? Vertical? Hori- 
zontal? Sloping? A combination of planes? 

2. Correlation of Control and Display Types with 
Optimal Position. Where should controls be placed that 
demand strength in operation? Speed? Precision? 
Where should visual displays be located for highest 
reading accuracy? Cursory check? (For example: 
Hand-operated controls are best placed in front of oper- 
ator between shoulder and waist height. Displays 
should be placed at eye height.) 

3. Frequency of Use. The relative importance of con- 
trols and displays as reflected by the frequency of use 
should be decided on the basis of study by design engi- 
neers and on the field experience of operators. Motion 
picture analysis (micromotion study) can be utilized. 
In general, those of lesser importance should be placed 
off the main surface of the panel or on its periphery. 


4. Layout Patterns. Panel elements should be func- 
tionally grouped. Definitions of function will vary. One 
approach is to group by similarity of purpose: All in- 
struments that read quantitatively in one group, in- 
struments that give qualitative readings in another, and 
so on. Other logical methods can be developed. Motion 
studies can be used to determine groupings. 

5. Work Distribution Over Body Parts. One part of 
the body should not be overloaded with work that can 
be assigned to other parts. Movements should be classi- 
fied. Auditory signals should be used where they can 
relieve the eyes of work. (On single items of informa- 
tion the auditory signals may be as efficient as the 
visual; but on two or more items the visual is usually 
found superior. ) 


6. Elimination of Confusion Errors. Shapes, sizes 
and colors of controls can be standardized or systema- 
tized as previously noted. (But it is essential to watch 
out that operational speed is not slowed down.) Other 
methods: Provide suitable spatial separation between 
controls likely to be confused. Relate distinctive modes 
of operation to certain types of controls; for example, 
up and down for one function, left and right for another, 
and so on. As to visual displays, there has been less need 
for standardization. However, distinctive shapes, sizes, 
and color, spatial separations, standardized position in 
respect to function can be utilized. 


7. Compromise. This is always necessary. It is only 
an ideal panel that could be designed to satisfy all the re- 
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Unfailing voltage control is vital to the performance of todays 
complex, sensitive electrical and electronic military devices. The 
manufacturer of such a device can insure its continuous optimum 
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lays performance by “building in” a SOLA Constant Voltage 
Transformer to insure the proper input voltage required. 
ponit SOLA regulators are ideal for military use. They are rugged... 
ngi- eomgueany automatic... SaeteeNEED in response Bea have no 
tion | moving or expandable parts . . . require no manual adjustment or 
zed. maintenance .. . and are self-protecting against short circuit. The 
iced standard units will regulate secondary voltage output within 
ery +1% regardless of continuous line voltage fluctuations as great 
aunc- as 30%. 
One 
in- In addition to line voltage regulation for 115 and 230 volt service, 
in- | SOLA regulators are available in many special types such as: 
and | harmonic-neutralized units for commercial sine wave output; 
tion J regulated plate and filament power supply transformers; adjust- 
able, regulated A.C. voltage supplies; low voltage, high current 
- filament transformers for oscillators and other large tubes. 
iSSi- The engineering skill and production facilities of the SOLA 
can ELECTRIC CoO.., the world’s largest manufacturer of constant volt- 
7 age transformers, are available for defense production. SOLA 
> regulators were purchased during World War II directly by the 
: Signal Corps, Air Force and Navy as well as primary military 
—_ contractors. 
ma- We invite your inquiries about standard and custom designed 
atch regulators, or the use of SOLA engineering and production YE. SOLA ELECTRIC CO. 8 =—E 
jeer ties as a sub-contractor. Your request will be promptly answered. 
odes 
iple, 
her, 
i S Ol I Constant Voltage 
ne, [\\ TRANSFORMERS 
‘Transformers for: Constant Voltage © Fluorescent Lighting © Cold Cathode Lighting © Airport Lighting © Series Lighting © Lumines Tube Signs 
only Oil Burner Ignition © X-Ray © Power © Controls © Signal Systems ® etc. © SOLA ELECTRIC CO., 4633 W. 16th Street, Chicage 50, llinois 
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PROVIDE DELAYS 


RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambient 
temperature changes from —40° to 110° F 
. Hermetically sealed; not affected by 
altitude, moisture or other climate changes 
. - Explosion-proof . . . Octal radio base 

. -- Compact, light, rugged, inexpensive .. . 
Circuits available: SPST Normally Open; 
SPST Normally Closed. 

PROBLEM? Send for “Special Problem Sheet” 


° 
VOLTAGE OF Vv : WITH AMPERITE 
BATTERY 6 CHARGER } VOLTAGE VARIES 
VARIES APPROX. : ONLY 


90% : 2% 


Pid 

-°” Amperite REGULATORS are the simplest, 
lightest, cheapest, and most compact method 
of obtaining current or voltage regulation 
. - - For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 


Ne 
BATTERY VOLTAGE 


A mperite Ne 


ada: Atlas Radio Corp., Ltd., 560 King St 





SOLDERING LUCS 


Sherman can end your Lug problems with high 
quality, low cost Round End Soldering Lugs. 
A complete range of sizes available for prompt 
delivery. Write for Bulletin No. 6. 


H. B. SHERMAN MFC. CO. 


Battle Creek, Michigan 
















































quirements of basic human-engineering principles. Ac- 
tually, the human-engineering factors themselves may 
be in conflict. For instance, an arrangement for op- 
timal use of display may be in conflict with a functional 
grouping. The design engineer, too, has to compromise 
his human-engineering requirements with the practical 
consideration of the structural, mechanical, electrical 
and electronic components he has to use and their 
practical performance capabilities. But so long as he is 
cognizant of human-engineering needs and faetors with- 
in the framework of design limitations, he has done the 
best possible. 

Some general observations may be made in closing: 


What about consumer-preference surveys? Don’t the 
results (if followed by design engineers) serve to assure 
good human engineering ? The answer is, No. Consumer 
preferences and human-engineering requirements may 
coincide, but not generally. For example, a consumer 
preference survey may show that housewives prefer a 
lightweight flatiron. This would also be good human en- 
gineering, since it is obviously easier to work with a 
lightweight iron. But unfortunately such surveys so often 
show what the consumer would like to have in terms of 
style, appearance and other factors rather than what he 
or she should have. Such survey results may therefore 
be extraneous to what the consumer actually does with 
the appliance or equipment. In fact, such surveys may 
show the consumer going all out for design preferences 
that are in violent opposition to good human engineering. 
Valid human-engineering factors can be obtained from 
consumer surveys only if the questions are oriented to- 
ward the consumer’s use-ex perience needs. 

Sometimes a good job of human-engineering design 
is sharply reversed because of consumer preferences for 
styling. One make of automobile, say, will build an in- 
strument panel with recessed knobs, a very obvious safe- 
ty measure. Yet, in the succeeding model, and due pri- 
marily to consumer preferences for gaudy, showy panels, 
the knobs may again be raised, constituting a safety haz- 
ard in the event of collision. Another example: Over- 


Table V—Classification of Equipment Control 
Design Problems* 





Type of problem General factors related to problem 





















Ease of learning; economy of effort; 
facilitation of comfortable, safe opera- 
tions. 


Maintenance of overall 
operator efficiency: 







Ease of tactual or visual identification 
of controls; accessibility of essential 
and frequently used controls; degree 
of interference between successive or 
coincident operations. 


Speed and accuracy of 
contacting controls: 










Control manipulations as Suitability of transmission properties of 
an element in a con- the control system. 
trol process: 


* Source: ‘‘Human Factors in Undersea Warfare,”” Chapter 5—The 
Design of Controls. (10) 
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. but Mother’s appliances. To name just a few: automatic washers, iron- 
work was never done...in the 90’s. Wash days added "ers, dryers, refrigerators,freezers,oil burners and stokers. 
to her burden...she spent many hours toiling near a 


; Founded more than half a century ago, Emerson-Electric 
hot, kitchen stove. 


builds dependable, efficient motors for use in appliances 
and equipment for the home, on the farm, in business 
and in industry. Your inquiry is invited on the complete 
Emerson-Electric motor line, in horsepower ratings from 
Emerson-Electric is recognized as a leader in producing 1/20 to 5. THE EMERSON ELECTRIC MEG. CO., 
motors which power a long list of MODERN home _ St. Louis 21, Mo. 


The electric motor has worked miracles to relieve man- 
kind of time-consuming, laborious tasks and provide for 
the living standards we enjoy today. 
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Emerson-Electric offers manufacturersof 
hermetically sealed units a broad back- 
stound of engineering experience, cov- 
ering all phases of hermetic motor design, 
specification and performance. In addi- 
tion, unequaled, specialized facilities are 
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eee 
available for the production of hermetic 
motor pafts. Pe a camcees 
service is available without charge. Write 
us today for Free bulletin No. M92. MOTORS -« FANS APPLIANCES 
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PRECISION 


LABORATORY CONTROL 
of all materials... 





..- assures coil forms that are: 


1. NON-CORROSIVE TO COPPER WIRE 
2. MADE TO CLOSER TOLERANCES 
3. EASIER TO LAMINATE 


Precision’s strict Laboratory Control results 
in alkali-and acid-free materials that are 
non-corrosive to copper wire — gives you 
precisely made coil forms that are easier to 
stack. Also, spiral winding and die-forming 
under heat and pressure increase heat dissi- 
pation, insulation, strength and winding 
space . . . decrease weight and moisture 
absorption. 


Precision Paper Tubes can be made to 
your exact specifications of finest dielectric 
Kraft, Fish Paper, Cellulose Acetate or com- 
binations . . . are available round, square, 
oval, rectangular — in any length, ID or OD. 
Send for free sample and new Mandrel List 
of over 1,000 sizes! 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, Ill. 
Plant #2, 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Bobbins. 












engineered knobs, switches and flashing pilot lights in 
appliances which only serve to confuse the average user 
and are not actually required for the optimum function- 
ing of the appliance. 

What about appearance as a human-engineering fac- 
tor? Does the pleasing appearance of a machine or ap- 
pliance reflect good human-engineering design? 

Generally, this would be a fair assumption, although 
good appearance of itself would not necessarily indicate 
that the human factors have received systematic and 
scientific evaluation. There is moreover always this pit- 
fall: Synthetic or meretricious “functionalism” or design 
fads for appearance sake only may all too often hide 
some mighty poor human engineering. Examples have 
already been cited in automobile design. Appliances are 
as frequent offenders. It takes more than big shiny 
chrome refrigerator handles and streamlined contours to 
create good ‘‘man-machine” systems for the home. 

But when equipment is so designed that the concept 
of the man-machine system is carried out scientifically 
to the maximum degree possible, then appearance must 
necessarily be enhanced, for such design would result 
in optimum overall dimensional and mass balance ; good 
working areas and surfaces; functional placement of 
controls and displays; safety provisions; ease of opera- 
tion and of servicing; carefully selected finishes and 
color harmony. 

One more point: Design engineers may make the 
mistake of thinking that human-engineering factors 
are automatically taken care of if all the other elements 
in the design of a machine have been properly engi- 
neered. As this discussion has tried to point out this 
is not so. To properly apply human engineering, it is 
necessary to have a fundamental knowledge of the sub- 
ject and know something of the practical approach 
required. And although much has still to be learned 
about human abilities, the extent of existing knowledge 
available to the design engineer for a practical approach 
should be emphasized. 

Ideally, the psychological approach and the other 
components of the science of human engineering should 
be part of a design engineer’s equipment. In practice, 
the services of industrial consulting human engineers 
will add the required contribution of psychological 
thinking to a design-engineering staff. A trend in this 
direction is already apparent on the part of manufactur- 
ing companies with military equipment contracts0 0 0 


Selected Definitions of Terms Used in 
Human Engineering 


Introductory Note: A typical glossary of terms applicable to the 
field of Human Engineering takes in some 500 definitions.* The terms 
have their origins in physics, psychology, biomechanics, physiology, 
medicine, engineering, statistical analysis, and other fields of science 
and technology. The very few included here will give the reader 
some idea of the areas of study involved in a design analysis of 
human engineering factors. The terms set in bold face (Differential 
Threshold, Response, Stimulus, Stimulus Threshold) are perhaps the 
most basic. 


Acuity * Ability to perceive small differences in some aspect of 
stimuli which activate a sense organ, especially in the visual 
and tactual senses. (See visual acuity.) 

Air-Conduction Perception * Awareness of sound transmitted to the 
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* DuPont trademark for Polytetrafluoroethylene Wire 


VERMONT 


YES... 


YOU! 


Lockheed in California can train you—at full pay! 


The step up to Aircraft Engineering isn’t 
as steep as you might expect. 

Aircraft Experience isn’t necessary. 
Lockheed takes your knowledge of engi- 
neering principles, your experience in 
other engineering fields, your aptitude 
and adapts them to aircraft work. You 
learn to work with closer tolerances, you 
become more weight conscious. 

What’s more Lockheed trains you at 
full pay. You learn by doing—in Lock- 
heed’s on-the-job training program. 
When necessary, you attend Lockheed 
classes. It depends on your background 
and the job you are assigned. But, always, 
you learn at full pay. 

These opportunities for engineers in all 
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fields have been created by Lockheed’s 
long-range production program — build- 
ing planes for defense, planes for the 
world’s airlines. 

And remember this: When you join 
Lockheed, your way of life improves as 
well as your work. 

Living conditions are better in South- 
ern California. The climate is beyond 
compare: Golf, fishing, motoring, patio 
life at home can be yours the year’round. 
And your high Lockheed salary enables 
you to enjoy life to the full. 


Send today for illustrated brochure de- 
scribing life and work at Lockheed in 
Southern California. Use handy coupon 
at right. 


My Name 


My Field of Engineering 


T ENGINEER TRAINING PROGRAM a 
— M. V. Mattson, Empl. Mgr., Dept. EM-3 


| LOCKHEED Aircraft Corp. 
; Burbank, Calif. 


| Dear Sir: 


Please send me your brochure describing 
life and work at Lockheed. 


y Street Address 


y City and State 
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.. Helipot 


HAS THE ANSWER! 


World’s largest manufacturer of precision potentiometers 


HELIPOT offers a unique combination 
of unequalled “know-how”, advanced 
manufacturing facilities and experi- 
enced personnel for solving your par- 
ticular problems in the applieation of 
precision potentiometers to modern 
electronic circuits, 


Suppliers to both Government and in- 
dustry, Hetipot has developed high 
speed winding, assembling and testing 
equipment that combine custom-built 
precision with mass-production econ- 
omies. Multiple and single-turn designs 
... single and double shaft extensions 
»-.ganged assemblies... custom- 
spaced taps...multi-turn dials... these 
and many other special features are 
part of the daily output at Heipot! 


First in the field with ball 
bearing shaft supports as a 
standard production feature 


is the Model J Helipot. The 


single-turn “J” offers 1 oz. 
Starting torque, continuous 
rotation, 3-way servo mount- 
ing, custom taps, 5 watts 
power rating, 50 to SOK 
ohms resistance, +0.5% 
linearity. As many as 6 units 
can be mounted on one shaft 
and independently phased 
after installation, Send for 
complete data. 


If you have a problem requiring 
precision potentiometers, bring it to 
Hetiteot Corporation—world leader 
in its field. A call or letter outlining 
your problem will receive immediate 
attention! 





REPRESENTATIVES IN ALL PRINCIPAL CITIES 
Export Agent: Frathom Co., New York 18, N. Y. 


THE Helipot CORPORATION * SOUTH PASADENA , CALIFORNIA 


QUALITY 
THREADED STAMPINGS 


at LOWER COST 


¢ Made to your specs and tolerances 


e Parts tapped, reamed etc. in one operation 







e Uniform threaded parts 
e Uniformly threaded holes 


Write for Bulletin 


the mohawk mfg. co. 


MIDDLETOWN, CONN. 


ear by way of the air surrounding the head. 

Brightness + (1) Attribute of visual sensation determined by intensity 
of light radiation reaching the eye. Sometimes called lightness, 
tint, or value. Refers to variations along the achromatic scale 
of black to white. (2) Photometric measure of light emission 
per unit area of a luminous body or of a translucent or reflecting 
surface (candlepower per unit area). 

Brightness Difference * Difference in brightnesses among the various 
reflecting surfaces and light sources within the total visual 
field as measured in foot-lamberts. Optional terms are bright- 
ness contrast (such as the brightness difference between white 
paper and black print) and brightness ratio (the brightness 
difference between the visual task and the surrounding field). 

Difference or Differential Threshold + The least amount of 
change in stimulation necessary to produce an awareness of 
change in sensation. It is statistically determined: the difference 
between two stimuli which 50 per cent of the time is percep- 
tible and 50 per cent of the time is not. 

Discrimination * Perception of a difference between two or more ob- 
jects in some characteristic or group of characteristics. 

Factorial Design + Experimental design which permits the determina- 
tion, through presentation of stimuli which vary in several 
dimensions simultaneously, of the contribution of several fac- 
tors to a result. 

Minimum Distinguishable * Least change in form that can be identi- 
fied visually, that is, the least lateral displacement in the 
ends of two lines that will result in the experience of discon- 
tinuity. It is measured in terms of the angle subtended by the 
object, measured at the eye. 

Motor Response * Pertaining to movement or to the mechanism of 
movement. 

Motor Capacities + Abilities of the organism to make various types of 
motor responses. 

Movement Reactions * Movements of bodily members at given speeds, 
in given directions, and along a given course. 

Normal Threshold of Audibility * Average threshold of audibility 
based upon observations of a great number of persons. Usually 
given as 0.0002 dyne per sq cm. 

Response * Muscular contraction, glandular secretion, or any other 
activity of an organism which results from stimulation. 

Perception * Awareness of external objects, qualities, or relations, 
which ensues directly upon sensory processes. 

Proprioception * Perception of the position movement, and orienta- 
tion of the body in space, gained by means of sense receptors 
within the body (muscles, joints, tendons, and inner ear). 

Standard Stimulus * An invariable or constant stimulus to which a 
variable one is compared, in order to determine a difference 
threshold. 

Stimulus + Energy, external or internal, which excites a receptor. 

Stimulus Threshold * That magnitude of stimulus at which a 
transition occurs from no sensation to sensation, measured by 
finding that magnitude of stimulus which is detected in 50 
per cent of the presentations. 

Terminal Threshold * The greatest magnitude of a stimulus that will 
produce sensation of the same type (quality) as at lesser mag- 
nitudes. 

Threshold + Just barely noticeable energy change in the environment. 
(See stimulus threshold and difference threshold.) 

Visibility * The clarity with which an object can be seen. It is in- 
creased both by brightness difference within the visual task 
and by intensity of illumination on the task. 

Visual Acuity * Ability of the eye to perceive form and detail in a 

plane perpendicular to the line of sight. 





* Source—’’ Handbook of Human Engineering Data for Design Engineers.’’ (2) 
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ae for such seals because its expansion knowledge and skill to produce 
erence characteristics closely match those Kovar-Glass Seals that are made 
of the hard glass to which it is accurately, uniform and dependable. SEND for Stupakoff Bulletin No. 
ceptor. readily bonded. The resulting seals We will gladly submit samples and SST, conteieng pmenneranet 
hich © : . drawings and specifications on 
i are uniform and easily assembled. quotations. many standard seals. 
in 50 
at will ° ° e a 
+ mag STUPAKOFF Products for Electrical and Electronic Applications 
nment. ASSEMBLIES—Metallized ceramic induction CERAMIC DIELECTRICS—fFor by-pass, lead- STUPALITH—Will withstand extreme thermal 
coils and shafts; metallized plates for fixed through, blocking, stand-off and trimmer appli- shock. May be made to have zero, low-positive 
ee rigid assemblies; ceramic trimmer condensers. cations. Temperatyre compensating Ceramic or negative expansivities. Safely used at tem- 
a . Dielectrics and high K materials. Tubes, discs _ peratures up to 2400° F. 
1 tas and | sha Iain or silvered. 
Ct iitwtiiwe:°: SEALS, KOVAN-GIASS- Nerntasiy iat ep 
sil in for electrical ond electronic applications, all PRINTED CIRCUITS—Amplifiers, couplings, fil- chanical construction in radio, television, elec- 
voltages, frequencies and temperatures. ters, integrators. tronic ond electrical opperate Single or 
multiple terminal units, in a wide variety of 
oo RESISTOR CERAMICS—Used for temperature a 
indicating or measuring equipment, for infra- KOVAR METAL—The ideal alloy for sealing 
red light source and for to hard glass. Used for making hermetic ottach- 
Complete with terminals, in the form of rods, ments. Available os rod, wire, sheet, foit—or 
tubes, discs, bars, rings, etc. as cups, eyelets and other shapes. 
‘2 
° 
C. STUPAKOFF CERAMIC & MFG. CC.,, Latrobe, Pennsylvania 
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U.S. Navy Electronics Laboratory, San Diego, Calif., 
have provided background information and technical 
data. 

Members of the staff of Dunlap and Associates, 
Inc., Stamford, Conn., have contributed data for the 
case histories. 

Special thanks are due to Dr. Clifford P. Seitz, 
Special Devices Center, for his interest and for his 
constructive review of the article in manuscript; and 
to Dr. M. A. Tolcott, Dunlap and Associates, for a 
similar review. 
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iS 
your produ for superior performance 





You can have continuous operating temperatures as high as 2460° F (1350° C) with 
Kanthal Electric Resistance Material . . . available as wire, ribbon, and strip in four 
standard, time-tested alloys for manufacturing or converting any kind of appliance, 
furnace, kiln, and oven. 


CIGAR LIGHTERS for instance, can be Kanthalized with heating coils of Kanthal DS 
Ribbon that actually combine quick “‘lighting’ with long life. This alloy has been 
developed especially for applications where you must have high resistance to oxida- 
tion combined with high creep strength and ductility. Cigar lighter coils of Kanthal 
DS do not sag or warp. 


Long life and superior performance are certain when your heating elements are 
standardized on Kanthal, the world-recognized Swedish ltron-Chromium-Aluminum- 
Cobalt Resistance Alloy. Kanthal ratings are conservative and completely dependable 
— the result of over 20 years continuous manufacture and application. 


Write us on your company letterhead for the KANTHAL HAND- 
BOOK . . . an unusually complete and authoritative source of 
information on resistance alloys and their application. If you 
want samples of Kanthal for testing, contact the Sales Repre- 
sentative in your area. 
SALES REPRESENTATIVES IN U.S.A. — Calif., Los Angeles: Mont- 
gomery Brothers, 2113 South San Pedro Street @ Calif., San 
Francisco: Montgomery Brothers, 1122 Howard Street @ Conn., 
New Haven: The John F. Whitehead Company, 110 Whitney 
Avenue @ Ill., Chicago: Arthur J. Benson, 1214-18 North Wells 
Street @ Mich., Detroit: The R. A. Staff Company, 5-158 General 
Motors Building @ N. Y., New York: The R. B. Dana Company, 101 Park Avenue @ 
Ohio, Cleveland: The R. A. Staff Company, 1213 West Third Street @ Ohio, Columbus: 
The R. A. Staff Company, 606 Northridge Road @ Oreg., Portland: Montgomery 
Brothers, 1104 N. W. 15th Avenue @ Penna., Allentown: George A. Shelps, 9 Chel- 
, sea Lane @ Penna., Pittsburgh: The William M. Orr Company, 1228 Brighton Road @ 
Wash., Seattle: Montgomery Brothers, 911 Western Avenue. 
AFFILIATED ORGANIZATIONS — Aktiebolaget Kanthal, Hallstahammar, Sweden ® 
The Volta Manufacturing Company, Ltd., Welland, Ontario, Canada. 





THE KANTHAL corporation 
al nog 3 Amelia Place, Stamford, Connecticut 
Up 
5. There is NO substitute for KANTHAL 
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Two Piece TRANSFORMER 


INSULATOR 


For use in Neon Sign 
Transformers, one piece 
fits inside trans- 
former case, 
other piece fits 
outside case, 
forming a per- 
fect insulator. 















@ Porcelain Insulators, properly 
engineered and applied, add high 
dielectric and physical strength. 
In Universal Porcelain Insulators, 
you gain this extra protection . . . 
plus higher resistance to tempera- 
ture changes, moisture, fumes and 
most acids. On your next insulator 
job, specify Universal Porcelain. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 
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“Just tell them they 


CANT AFFORD TO USE 
ANYTHING ELSE .. . 


That’s Joe Gibbons speaking. We were talking about how 
to make people realize what a terrific thing this new 


JELLIFF ALLOY 1000 RESISTANCE WIRE 


really is, and that’s the way he summed it up. And even 
when you make allowances for a salesman’s natural en- 
thusiasm, he’s pretty near right. Just look at some of the 
important data: 


Resistivity 1000 obms/cmf— 

Tensile strength 165,000 
psi— 

TC of Resistance 20 ppm— 

Coefficient of Expansion 13.9 
pbpm— 

Corrosion Resistance equal to 
the best nickel-chrom- 
1ums— 

Winds fast and _ solders 
easily— 


™S . @ LEKTROMESH « RES, 


* 
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MANUFACTURING 
CORPORATiON 
SOUTHPORT, CONN. 


DIPPING BAS«& 
2u1M a2NW1? 


FILTERS « 


Lots more ohms in lots less 
Space. 
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* * 
7S © WIRE CLOTH © STRAINE See what we mean? For the whole 


story, write for Bulletin 25. 
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JIC Electrical Standards Promote 


Safety and Ease of Maintenance 
(Continued from page 85) 





Another JIC “exclusive” is paragraph E 2.1.2 limiting 
motor starters to no smaller than NEMA size 1. The 
automotive group considers this the smallest size that 
gives satisfactory service over long periods of time, 
under conditions of dust, oil, and dirt as found in 
industrial areas. The spacing is not considered adequate 
on the smaller sizes. Since the contactor will handle up 
to 714-hp at 440 volts a-c, the number of replacement 
parts to be kept in stock can be kept at a minimum. 
NEMA sizes 00 and 0 are listed also in the table of 
NMTBA paragraph 2.8.6. 

There is also disagreement on disconnect switch ap- 
plications. The NMTBA (2.2.1) contends that motors 
rated 2-hp and less need not have a disconnect switch 
if mounted on a bench type tool. JIC (FE 2.2.1) sets the 
rating at “less than '%4-hp,” and states further that a 
disconnect shall be furnished but need not be attached 

bench mounted tools. The placement is left to the 
user. It is considered a safety hazard to control motors 
as large as 2-hp with a manual starter or just ordinary 
toggle switches. Undervoltage and overcurrent protec- 
tion which opens the line switch on undervoltage or 
overloaded conditions are considered essential to the 
well being of the operator, repairman and equipment. 

Paragraph 2.2.1A (NMTBA), calling for a door 
interlock for the main disconnect switch on an en- 
closed control panel, is a “Recommended Practice” con- 
sidered mandatory by JIC in E 2.2.2, if unauthorized 
personnel are to be kept from tampering with electrical 
controls and storing personal items within the enclosure. 

Not included in the NMTBA Standards is E 2.3.5 
calling for a fused disconnect switch or circuit breaker 
for short-circuit protection of small bench tools oper- 
ated on 115-volt single-phase circuits. 

The automotive group does not see eye to eye with the 
National Electrical Code with regard to branch circuit 
overcurrent protection (NEC Section 4342). The 
NMTBA Standards observe the NEC limit of 200 amp 
at 250 volts or less and 100 amp at 600 volts or less, 
whereas the JIC Standard omits specific limits because 
much industrial equipment requires line currents in ex- 
cess of these limits for normal operation. Industrial 
plants have cooperated with electrical control builders 
in the design of protective circuit breakers and fuses 
which can provide adequate protection for the increased 


ELECTRICAL MANUFACTURING 































PRACTICALLY PURE DIRECT CURRENT-Less than 1/4 of 1% Ripple 


Gogue Low Ripple OC Generators 


for: 





1. High Power Electronic Equipment 

2. Testing of High or Low Power Electronic Equipment 
3. Telephone Exchange Battery Charging 

4. Cyclotron Power and similar applications 







Bogue 
25KW, 1000 Volt 
Control Panel 





Bogue Electric produces a line of AC/DC Motor-Generator 
Sets whose DC output contains less than 1/4 of 1% ripple, 
with some designs as low as 1/10 of 1%. This excellent perfor- 
mance is secured by precision design, care in selection of materials, 
and quality control in manufacture. 


The units are made in sizes from 1KW to 25KW and in 
voltages from 6 to 1000 or higher if required. If extreme accuracy 
in Output voltage is required the sets can be equipped with Bogue 
Magnetic Amplifier (Static) Voltage Regulators which will hold 
the DC output voltage constant to within 1/10 of 1% over the 
full range from no load to full load. If you have problems along 
these lines please consult our engineering department. 
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world's 


largest 


assortment 


of 
mechanical 


rubber parts 


SEE US BEFORE YOU DESIGN IT! 


Save money! Check our huge assortment 
of standard parts — chances are we 
have just the mould you need. Lowest 
possible prices — fast, efficient service! 
Get our new 60 page catalog, today. 





424 N. Wood St., Chicago 22, Ill 


’ 
WRITE, WIRE, PHONE SPECIFICATIONS — TODAY! 
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ber Company 


capacities. The automotive group believes that the pres- 
ent NEC limits should be revised to recognize the 
needs of industry. 

Paragraph E 2.5.4 calls for NEMA Type 12 enclo- 
sures for control panels in place of the semi-dust-tight 
Type 1A specified in NMTBA 2.5.3 which E 2.5.4 re- 
places. The JIC considers Type 1A no longer adequate 
for average industrial use. Type 12, developed through 
the cooperation of control manufacturers and users, 
much better restricts the entrance of liquids and dust 
which cause electrical failures. E 2.5.4 also calls for all 
control devices to be mounted in one cabinet, whereas 
this is only a recommended practice in the correspond- 





Combination starter designed to meet JIC Electrical 
Standards. NEMA type 12 enclosure has no knockouts, 
and the door, held closed by screws, is gasketed with 
neoprene. Drip channel around top and sides gives added 
protection. This G-E unit has a non-fused disconnect 
switch, with door interlock, and 230/460-115 volt trans- 
former for coils on starter. Transformer has built-in SP 
circuit breaker to protect control circuit. 


ing NMTBA paragraph. The automotive group con- 
siders that this should be mandatory in order to reduce 
the number of places through which contaminates may 
enter the enclosure as compared with a number of 
separate enclosures and associated interconnections. 

Another NMTBA recommended practice that JIC 
makes mandatory in E 2.5.9 is the provision that all 
exposed terminals be covered. This paragraph is made 
mandatory to protect both operating and maintenance 
personnel against electric shock. Previously, equipment 
builders had frequently furnished “basic switch ele- 
ments” which have thin plastics enclosures and exposed 
terminals. Such enclosures could not withstand the 
rigors of industrial usage and are considered a safety 
hazard. 

Paragraph E 2.6.2 calls for the bottom of the control 
enclosure to be at least 2 ft above the floor, whereas the 
NMTBA recommended practice is 8 in. The latter is 
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; A COMPACT VARIABLE A-C VOLTAGE CONTROL FOR 
: LOW WATTAGE APPLICATIONS 
. RATED: To date, the many low wattage (50... 100... 150 watts) 
. INPUT: 120 Volts, 60 Cycles oe = a, ae eeapes control oo had " 
D ; 1 Ph e content with the inefticient, heat dissipating rheostats an 
ae other resistance types of control. With the introduction of the new 
POWERSTAT T 10, th dvant f POWERSTAT 
OUTPUT: 0 - 120/132 Volts, variable iesiiieean are tes ser ‘Waeat ie wattage re- 
1- 1.25 Amperes quirements. A continuously adjustable output voltage from 0 to 
ce 150/165 VA 120 or 132 volts is at the fingertips to control loads up to 165 
Ly VA. Type 10 does not have to be tailored to the load — it will 
of deliver a variable voltage to any load up to its capacity. Type 10 
is highly efficient — does not control by dissipating power in the 
cil APPLICATIONS wasteful form of heat. Other features: glass smooth commutator 
Il of POWERSTAT Type 10 are as innumer- surface . . . advanced winding technique . . . superior core and 
' able as is the need for a variable a-c coil design . . . rugged construction . . . single hole mounting 
. voltage control in today’s low wattage . . . can be installed under a 3” chassis saving valuable space. 
ce ° ° : ° 
2 electric end electronic equipment. Wt is For additional information on the new, compact POWER- 
n ideal as the variable a-c voltage compo- STAT Type 10, send for Bulletin P252. 
c nent in electronic tube testers; low watt- Wri h istol C ° 
af ons Ge maele atk eins ton rite to: 1303 Thure Avenue, Bristol Connecticut 
he wattage heaters, furnaces, plastic molding 
ty equipment . . . and in any a-e voltage 
: application where 50, 100 and 150 watt sia SUPERIOR ELECTRIC co 
ol rheostats are now being employed. 
se BRISTOL, CONNECTICUT 
is +». and plan to see the new, compact POWERSTAT Type 10 at The Superior Electric display, booths 108, 110 at the I.R.E. Show, March 3-6 
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BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 


retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL CO. 
HARTFORD 6, CONN. 
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considered very unsatisfactory by the automotive group 
in that this height makes it necessary for a repairman 
to sit, squat or lie on the floor when making routine 
maintenance checks. This places the repairman in a 
dangerous position from passing trucks and does not} 
allow for fast response in case of shock. , 

NMTBA paragraph 2.6.4 allows the use of solenoids 
submerged in oil whereas E 2.6.4 prohibits such use 
because of the difficulty in repairing them and the con- 
sequent excessive downtime when dismantling, for in-§ 
stance, hydraulic reservoirs. It is noteworthy that the} 
JIC Hydraulic Standards recognize similar difficulties in} 
prohibiting the use of solenoid-operated hydraulic valvesf 
submerged or included inside hydraulic oil reservoirs, 
(See H 6.4.2 JIC Hydraulic Standards. ) 

Wording of NMTBA paragraph 4.5.0 implies that§ 
the customer must specifically request the use of 115 
volts for control circuits. Reduced voltage for control 
apparatus is now considered standard practice through- 
out industry. Use of 440 volts on pushbuttons, limit 
switches, solenoids for valves and other control devices 
is considered a safety hazard to operators and repair- 
men and causes much more downtime due to insulation 
failures resulting from oil, metallic dust, and other for- 
eign matter accumulating between terminals on push- 




































Proposed NPA Order 
May Affect JIC Standards 


N JANUARY at a meeting held in Washington, the 

Machine Tool Industry Advisory Committee, con- 
sisting of management representatives of the machine 
tool builders, endorsed a limitation order proposed by 
the National Production Authority, U.S. Department of 
Commerce, to conserve copper in machine tools. An 
NPA news release stated the proposed order would pro- 
hibit special electrical specifications made by machine 
tool users that are not required by the machine tool 
builders’ own electrical standards. Such components as 
larger starters and motors and heavier wire would be 
affected. The Advisory Committee said the proposed 
order would save considerable copper, reduce Govern- 
ment expenditures on machine tools, conserve manpower 
and expedite deliveries. 

This proposed order brings to an official head some 
of the main points at issue between the NMTBA Elec- 
trical Standards and the JIC Electrical Standards. Spe- 
cifically, it hits at paragraph E 2.1.2 calling for magnetic 
motor starters not smaller than NEMA size 1, even for 
fhp motors. Questions of sturdy components and elec- 
trical clearances are involved. Also pertinent are para- 
graphs E 3.2.2, specifying totally enclosed motors, as 
against open types, and E 3.3.3 providing space in en- 
closed mountings for a motor one frame size larger than 
the maximum frame size recommended by the industrial 
equipment builder, together with paragraph E 4.1.4 call- 
ing for power wiring large enough for the next larger 
horsepower size motor. Lastly there is probably con- 
templated a limitation on Par. E 4.5.2 calling for addi- 
tional control transformer capacity of 100 va to take care 
of components, like solenoids, added after installation. 

The JIC viewpoint, summarized briefly, is that in the 
long run copper will be conserved by anticipating over- 
loads that may result in motor burnouts. They ask for 
totally enclosed motors because their experience indicates 
they last longer than open motors under conditions found 
in high-production shops. They want provision for a 
larger size motor to give greater latitude in making an 
immediate replacement of a failed motor, and because 
they believe the machinery is often underpowered. 
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Why pay more? 
. . . for the best 
call CLEVELAND. 
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CLEVELITE 
COSMALITE 


Laminated Phenolic Tubing 














These Ten Grades of Laminated Phenolic 
Tubing are being used in the Electronic and 
Electrical industries with astonishing success! 





Note how varied are their properties . . . how 
endless in variety are the diameters, lengths, 
and wall thicknesses in which this tubing i 
produced by us. 


A GRADE FOR EVERY NEED! 


CLEVELITE COSMALITE 
Grade E Improved post cure fabrication Grade SP Post cure fabrication and 
and stapling. stapling. 
Grade EX Special grade for TV deflec- Grade SS General purpose. 
tion yoke sleeve. Grade SSP . General purpose—punch- 
Grade EE Improved general purpose. ing grade. 
Grade EEX Superior electrical and moisture Grade SLF Thin wall tubing—high 
absorption properties. dielectric and compres- 
Grade EEE . Critical electrical and high sion strength. 


voltage applications. 
Grade XAX Special grade for government 
phenolic specifications. 


Tell us your needs. We are known for our 
dependable service and prompt deliveries. 





HeCLEVELAND CONTAINER GI: 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jomesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 


NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. J. 
NEW ENGLAND _ 8. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. |= 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO [: 
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buttons, relays, limit switches and other apparatus not 
having sealed-in contacts. Hence E 4.5.1 makes 115 
volts mandatory. For the same reason, paragraph 
2.3.4 is dropped from the JIC code inasmuch as it de- 
scribed the protection of control circuits operated on 
line voltage. 

Paragraph E 4.5.2 does not appear in NMTBA 
Standards. It calls for an extra 100 va capacity in con- 
trol transformers. It is considered good policy to 
have this reserve capacity, rather than operate on bor- 
derline ratings, since frequently a relay, solenoid valve, 
timer or other control device may be added after initial 
installation. Transformers with ratings between 0.5 and 
3 kva have not been standardized as to mounting dimen- 
sions and are therefore difficult to replace when burn- 
outs occur due to such overloads. 

Paragraph E 4.6.10 is another one that does not ap- 
pear in the NMTBA copy. It calls for threaded fittings 
of a strength comparable to that of the conduit. This 
paragraph was added by the JIC to prevent the use of 
inferior conduit fittings made of white metal, cast iron, 
etc., which are easily broken when placed under the 
strain of cables while the equipment is moved into place 
and when repairmen climb on the equipment. Fittings 
should be of malleable iron or equal strength and should 
be threaded to prevent oil and dirt entering the conduit 
system; threadless connectors often shake loose from 
vibration. 


@ 
Cc = a lec to r od e re q & Good and Bad Design Illustrated 


The pictures accompanying this article are typical of 
what exists in large industrial plants. They represent 
@ fo your Special Requirements three different phases of machinery electrification: (1) 
pre- JIC designs, (2) equipment built during the last 
war, held in government warehouses, and before being 
W elco Collector Rings are designed reconditioned and rewired and (3) the latest products 
of the machine tool builders. The first group falls into 
and built to your special requirements. the category of “horrible examples.”’ They support much 
of the reasoning behind the JIC Electrical Standards— 
the necessity for totally enclosed motors and _ oiltight 
size, number of rings, amperage and control cabinets with oiltight wiring systems between 
the cabinets, the motors and the control components, 

operating conditions. If your needs are like limit switches. 

Many of the machines made ten years or less ago also 
showed faults in electrical design not tolerated today. 
The use of unprotected flexible conduit is conspicuous, 
together with scattered control enclosures generally built 
these. All rings are bronze and are fur- into the bases and almost invariably harboring pools of 

oil—a good argument for oiltight flexible conduit with 
nished complete with brass brush holders proper fittings. Most of the new machines are coming 
in so equipped and with NEMA 12 control enclosures. 
The only obvious failure to produce oiltight wiring sys- 
tems was noted in hookups to exposed solenoid valves 
on hydraulic equipment. In each case, nonstandard com- 

| ponents were involved. 
| Despite housekeeping, the amount of cast-iron chips 
_and general dirt and dust that becomes clogged around 
THE B. A. WESCHE ELECTRIC CO. motors and limit switches causes one to wonder how 
1626 Vine Street Cincinnati 10, Ohio | the electrical equipment functions at all. Leakage of oil 
from hydraulic equipment adds to the messiness and 
vapors of cutting oils and coolant literally fill the air. 
Hence it seems reasonable for the automotive industry 
to demand electrical drive and control systems that are 
isolated as much as possible from such deleterious condi- 
tions, and that will protect personnel from exposed wit- 
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Easy way to design 


ELECTRICAL HEATING ELEMENTS 


FOR PAINT HEATERS... 


and 1001 other applications! 


Come to heating headquarters! Send us your 
product blueprints and let us handle it for you. 
Why “go all around Robinhood’s barn’? Why 
do it the hard way? Chances are good that 
we've already solved many a problem just 
like yours. 


With our help, you may find that a standard 
element will do the job as well or better than 
a custom-built one... saving you time, 
trouble and money. 

Our files bulge with data on electric heating 
applications. Our men are experts on heating 
patterns, heat losses and good heating design. 


— 
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PLANE GALLEYS 


They should be! For we concentrate all our 
efforts, all our research in this field, work at 
it every day... for many different manufac- 
turers ... of many different products. 

You'll find TK* Heating Units in everything 
from bake ovens to brooders, defrosters to dip 
tanks, photograph dryers to popcorn machines. 

And in the current defense build-up, we’re 
proving again, as we proved in World War II, 
that we’re equally at home with heating ele- 
ments for guns, instruments and a host of other 
aircraft, marine and submarine applications. 

So when you need heating units, take the 
easy route. And the safest one. Call in TK! 


Write for complete information. 
*T. M. Reg. U. S. Pat. Off. 


TUTTLE and KIFT, INC. 
Ct ubsidiary of Feo Coyoridion 


1840 N. MONITOR AVE. ¢ CHICAGO 39, ILLINOIS 
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THIS PRECISION DIE 
MOLDED PLASTIC PART... 


was produced by our special process at a cost of 


$185.70 for the first 100 pieces 
9.70 for each subsequent 100 pieces 


plus actual market price of material. (Actual 
Sample on request). 


Your plastic part can be injection or compres- 
sion molded in small lots at surprisingly low cost. 


SEND YOUR PRINTS OR SAMPLE PARTS 
FOR QUOTATION TO 
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: TE a ROGERS Seaman 
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Send your 
persue TERMINAL PANELS 
for prompt é 
quotation eT late Equipment 
ree a FOR 
Several pages of Jones Cata- 
log No. 18 illustrate standard 
and special panels we are 
constantly producing. Latest 
special equipment enables us 
promptly to produce prac- 
tically any panel required. 
Send print or description for 
prices, without obligation, 
Hundreds of standard ter- 
minal strips also listed. Send 


for Catalog, with engineer- 
ing drawings and data. 


JONES MEANS 
Proven QUALITY 


HOWARD B. JONES DIVISION 


ne a FACT 


CORP RATION 


6 DIARY F NITEC 








ing carrying high voltages. In time, fittings will be de- 
signed especially for this type of service, but in the 
meantime a certain amount of patchwork and gasketing 
will have to be applied. ood 
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Metal-Surfaced and Other 
Fluorocarbon Combinations 
(Continued from page 110) 


resilient Teflon allows the construction of a true float- 
ing-pin structure with a solder-type hermetic seal. The 
part has excellent resistance to thermal and mechanical 
shock in service, manufacture and handling. The same 
sealing techniques are now being applied to the develop- 
ment of a hermetically sealed Teflon tube socket, which 
is expected to be available in the near future. 

Still another extension of the field of these materials 
is in the production of moisture-proof printed circuits. 
The circuitry can be obtained either by etching or sand- 
blasting a properly masked metal-surfaced fluorocarbon 
sheet or by inscribing a printed circuit with metallized 
Teflon in a sheet of pure Teflon during the manufactur- 
ing process and then plating or spraying pure metal to 
these metallized areas. The first method is applicable to 
laboratory and other small-scale operations, while the 
latter is expected to be economical for large production 
runs. 

Combinations of various metals with fluorocarbon 
resins have many other applications involving homo- 
geneous metal fills. Probably the most outstanding of 
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— 


In service — 75 years of “Know-How” can prove un- 
beatable when it comes to satisfying your require- 
ments promptly and accurately. 


In quality — 75 years of “Know-How” packs a lot of 
accomplishments — in research, development and 
manufacture — to provide a dependable standard in 
all Lavite Ceramics equal to your most stringent 
specifications. 


In selection — 75 years of “Know-How” has produced 
three main groups of technical ceramics (Lavite Steat- 
ites, Lavite Ferrites and Lavite Titanates), each of 
which offers unlimited selection in combination of 
characteristics. 


In short —I invite you to ae by these 75 years of 
Ceramic “Know-How” on both defense and industrial 
needs. Steward’s engineers will be happy to work 
with and for you — send them your specifications! 


D. M. STEWARD MANUFACTURING CO. 
3603 Jerome Ave. Chattanooga, Tennessee 


Sales Offices in Principal Cities 
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Ask for general character- 
istic data on all Lavite 
Technical Ceramics. 


Remember — 

There are non-critical 
Ferrites for non-criti- 
cal uses. 










































































































































































































Proof of Precision 


that means tighter fastening! 


See the unique multiple-spline socket in that large 1-inch 
Bristol Socket Screw. 

You'll find this same exclusive Bristol feature (vital to 
tighter tightening) in every one of the 7,438 tiny No. 0 Bristol 
Socket Screws held in that 2 oz shot glass. 

It takes precise machinery ... painstaking effort ...to make 
them that way. But it’s worth it ...to give you shock-resistant 
fasteners, precise enough to be used in electric razors, cameras, 
communications devices, instruments of all kinds. 

The multiple-spline socket permits tightening beyond limit 
of ordinary screws . .. urns internal wrenching force into rotary 
motion, not expanding pressure. Hence, no bursting, no round- 
ing out of socket walls—even in sizes down to No. 3, 2, 1, 0 
wire size. Result: maximum resistance to vibration. 

Other advantages: ideal for compact assemblies and hard- 
to-get-at fastening points. For disassembly, a reverse flick of 
wrench loosens the set. 


Only sristox gives you the right socket screw for every application 


BRISTOL 


Multiple-Spline and Hex Socket Screws...Cap and Set 








wt 
The Bristol Company : 
| Mill Supplies Division | 
153 Bristol Road, Waterbury 20, Conn. 
| Please send me free sample of Bristol’s Multiple-Spline Screw and ! 
bulletins showing applications to: | 
‘ ee | 
| COMPANY 
| ADDRESS. ! 
Ne ciccatina maintainance ional AO | 
| Na ict sae cteshasiinaan 
| Our problem is mainly VIBRATION [] | 
COMPACT DESIGN [] _—_— FREQUENT TAKE-APART [1] i 
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these is the use of Teflon for bearing surfaces and for 
mechanical and electrical parts requiring greater rigidity 
than pure Teflon. For bearing surfaces, pure Teflon is 
ideal for corrosive applications, but due to lack of 
abrasion resistance, its use has been limited to low loads 
and low running speeds. Preliminary experiments with 
filled fluorocarbon materials for this purpose indicated 
that glass fibers improved the characteristics consider- 
ably. Mixtures are now undergoing tests to evaluate 
their relative performance at various loads and speeds, 
and their characteristics as lubricants. 

The use of filled fluorocarbons for bearing surfaces 
and rigidity in a chemical pump has been previously 
described in this publication. (3). Bearings and im- 
pellers all are made from one type of filled fluorocar- 
bon, while the packing is of still another type. The pump 
has been used on acid and caustic applications. Previ- 
ously the impellers required changing every few weeks; 
they now last over six months. Other pumps (using 
similar Teflon-composition parts) have been tested and 
found capable of running at much higher speeds and 
capacities than previously rated. 


Teflon Magnetic Components 

Still another attractive possibility for filled Teflon 
materials is the production of magnetic components. In 
the case of alnicos, the normal situation becomes re- 
versed and the properties of the fluorocarbon become 
subservient to those of the magnetic alloy. The result 
of the combination is an easily machined permanent 
magnet. However, machining of these metal-filled di- 
electrics causes the loss of the protective characteristics 
of the fluorocarbon, whereas the original material before 
machining has all of the moisture-, heat- and chemical 
resistance of the polymer. In some applications, the 
magnetic materials can also be used to advantage as fills 
for the production of transformer cores, relays, and the 
like. The permeability, of course, is lowered, but hys- 
teresis and eddy currents are practically reduced to 
zero since each minute particle of the iron is enclosed 
in the body of the fluorocarbon. 

In some of the higher-frequency applications the lami- 
nations of magnetic alloys would have to be so thin, 
that it is economically competitive to use filled Teflon 
for the sake of eliminating the’ laminations, even though 
the permeability is less. Similarly, there are many ap- 
plications of magnetic materials involving air gaps 
where it is possible to use Teflon for dielectric strength 
and to lessen the size of the air gap. Here the lowered 
permeability is less important since most of the losses 
of magnetomotive force appears across the gap in any 
event. 

The relatively high coefficient of thermal expansion 
was previously mentioned as one of the major disad- 
vantages of pure Teflon which is correctable by means 
of filling techniques. This improvement is particularly 
valuable in components for aircraft or other mobile 
equipment which must undergo large and sudden tem- 
perature changes. Best results have been obtained with 
a ceramic fill having a negative temperature coefficient. 
In the mixture of the two (designated Zero-Plast by 
U. S. Gasket) the thermal effects counteract each other 
and the resultant temperature coefficient is greatly re- 
duced. Temperature changes simply cause stresses in 
the neighborhood of the individual particles while the 
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silicone rubber coated glass cloth 


Do you have an application where rubber-like proper- 
lies must be retained for long periods of time under 
extremes in temperature? Orange- Tan Silicone Rubber 
Coated Glass meets these rigid requirements. 

This tough, flexible material is suitable for use over 
a temperature range of —70° F to 400° F and is resist- 
ant to thermal shock. It will not crack, become brittle 
or deteriorate in service at high or low temperatures, It 
offers good resistance to hot lubricating oils and most 


chemicals. 


Silicone Rubber Coated Glass Cloth is ideally suited 


MICo 


ELECTRICAL 


INSULATION 





class H 
insulation 


for extreme temperatures 


for seals, diaphragms and gaskets. One of its unique 
properties is the fact that it does not stick to metal parts 
when used for gaskets. It requires no scraping or peel- 
ing during disassembly. 

In addition, this Class H insulation possesses good 
dielectric strength and low power factor. It can be used 
over a wide frequency range in many electrical appli- 
cations. 

Write today for complete information about Orange- 
Tan Silicone Rubber Coated Glass Cloth and other elec- 


trical insulating materials. 


MICA yl COMPANY 


Schenectady 1, New York 


Offices in Principal Cities 
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LAMICOID® (Laminated Plastic) « MICANITE® (Built-up Mica) * EMPIRE® (Varnished Fabrics and Paper) « FABRICATED MICA 



























































deep hardened and tempered 


carbon steel 


BEARING BALLS 
for 


Military and Civilian applications 


Abbott engineers are ready to help you select 
and specify the right ball for your specifica- 


tions. Write today! No obligation. 


ABBOTT BALL COMPANY 
ailroad Place, Hartford 10, Conn. 
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IMMEDIATE DELIVERY 


KEYSTONE 


127 CHURCH ST. 


shape of the complete specimen remains nearly constant, 
A mixture of lithia, alumina, and silica is used, which 
is a high-Q material with good electrical properties and 
suitable for high-temperature operation. (4) One at- 
tractive application is the use of Teflon for ruggedized 
tubes, now under construction. It is hoped that the 
physical spacing of the electrodes can be maintained 
relatively constant by using ceramic-filled Teflon insula- 
tors in the presence of temperature changes, vibration 
and shock. 

The field of atomic energy offers an interesting ex- 
ample of the use of filled materials, particularly from 
the standpoint of experimental or ‘‘custom built” ma- 
terials to eliminate some undesirable characteristic of 
the pure Teflon polymer. The latter has many advan- 
tages as an insulator in radiation-measuring equipment 
such as counters and electrometers—specifically the 
high surface and volume resistivities combined with ease 
of handling and machining. Against these factors, 
though, pure Teflon shows a loss in tensile and impact 
strength over a period of time when exposed to neutron 
bombardment. Very encouraging results have been ob- 
tained by the use of boron as a filler material to improve 
this radiation resistance. Owing to the high cost of 
boron itself, however, boron carbide and boric anhydride 
are more practical. [A discussion on the effects of high- 
energy irradiation on Teflon and ether plastics materials 


has already appeared in this publication—The Editor.] 
(5) 

















Another example of how entirely new uses and prop- § 
erties can be developed has been brought out by tests at § 
the Massachusetts Institute of Technology Ultrasonics 
Laboratory. Engineers there were interested in the con- 
struction of a transducer that would function simultane- 
ously as a good heat conductor and a good sound insula- 
tor. A mixture of Teflon and 25 per cent copper was J 
found to have (1) a sound attenuation at 2.2 mc of 64 
db/em as against 18 db/cm for pure Teflon and (2) 
because of the presence of the copper particles a much 
higher thermal conductivity than the pure Teflon. This 
particular combination of properties is apparently 
unique. This same Teflon/copper combination may well 
have many other applications where a component is 
desired to be a thermal radiator but still be a good elec- 
tric insulator ; the component can be designed with cool- 
ing fins and a metal fill to accomplish this result. 

In conclusion, it is essential to emphasize that filled 
fluorocarbon materials are only newcomers in concep- 
tion and application, and innumerable new combinations 
and uses depend only on the imagination and ingenuity 
of the design engineer. Many of these new materials 
have already been submitted to leading research and 
industrial centers for testing on a wide variety of ap- 
plications. For diverse design targets (cost reduction, 
metal surfacing, increased rigidity, decreased thermal 
expansion, or other special requirements) these mate- 
rials give the product design engineer freedom and 
flexibility to experiment and to try and achieve mate- 
rials with unusual combinations of properties. OOS 
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Company and Union Carbide and Carbon Corp. Indi- 
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du Pont; and Dr. A. J. Warner, Federal Telecom- 
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Automatic Counting Machine 
for Paper Currency 


(Continued from page 105) 


form a beam which is deflected by the upper mirror 
across the path of the released paper sheets to the lower 
mirror which reflects the beam down a metal cylinder 
to the phototube. This beam is bright enough so the 
system may be used in diffuse daylight or artificial 1l- 
lumination without interference. The lamp itself is a No. 
1154 type (rated 6.5 volts) that has a short bright fila- 
ment helix and is much used for automobile stop lights. 
The beam (though bright) is obtained at the reduced 
lamp voltage of about 5 volts for long life. 

During the counting period, after each note is released 
it passes through the light beam and interrupts it. The 
phototube current is reduced substantially to zero, which 
produces one of the voltage changes that operate the 
electronic system of the machine (block diagram in 
Fig. 6). The pulse is increased in power level by a 
cathode follower and fed to a trigger circuit. This cir- 
cuit converts comparatively long (2-3 millisec) pulses 
to l-microsec pulses suitable for the binary counting 
circuits. If the present number of pulses indicating 100 
notes (plus two wrappers) occur in a counting cycle, 
the indicator circuit is set, which in turn actuates the 
sorter vane. 

The location of the phototube anode on the turntable 
requires a fairly long lead to transfer signal power 
from that point to the cathode follower on the chassis 
below. The very low power level of the phototube anode 
circuit necessitates shielding of the lead to prevent 
inductive interference. To avoid degradation of the 
signal due to charging current in the capacitance of the 
shielded lead the shield is connected to the cathode of 
the cathode follower, part A of the V-1 in Fig. 7, rather 
than to ground. The difference in potential between the 
phototube anode and shield is thus reduced to a low 
value and the charging current nearly nullified. The 
signal in the cathode follower is capacitatively coupled 
to the B portion of V-1, connected as a diode. This 
diode discharges the capacitor C-28 quickly after it has 
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CUT CORES — 
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RANGE OF MATERIALS 

Depending upon the specific 
properties required by the applica- 
tion, Arnold Tape-Wound Cores 
are available made of DELTAMAX 
. . . 4-79 MO-PERMALLOY.. . 
SUPERMALLOY . . . MUMETAL 
.»» 4750 ELECTRICAL METAL... 
or SELECTRON (grain-oriented 
silicon steel). 


RANGE OF SIZES 


Practically any size Tape-Wound 
Core can be supplied, from a frac- 
tion of a gram to several hundred 
pounds in weight. Toroidal cores 
are available in fifteen standard 
sizes with protective nylon cases. 
Special sizes of toroidal cores—and 
all cut cores, square or rectangular 
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MAGNETIC AMPLIFIERS 
PULSE TRANSFORMERS 


cores—are manufactured to meet 
your individual requirements. 


RANGE OF TYPES 


In each of the magnetic materials 
named, Arnold Tape-Wound Cores 
are produced in the following 
standard tape thicknesses: .012”, 
008”, .004”, .002”, .001”, .0005”, 
or .00025”, as required. 
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Available in STROKE 
and ROTARY Models 


Designed for incorporation on original equipment. 
This is the only counter made in which the entire 
case is a single casting . . . provides greater rigidity, 
tighter seal of working parts and new streamlined 
contour. This unit is compact and rugged, and fea- 
tures a flush mounted window to assure greater 
visibility of easy-to-read numerals. 


DURANT MANUFACTURING COMPANY 


1962 N. Buffum Street 
Wisconsin 
Representatives in Principal Cities 


PRODUCTIMETERS 


162 Orange Street 
Providence 3, R. I. 





since 1879 | Count Everything J 
















































CONDUCTION TYPE 
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CONDUCTION TYPE 
Side Mounted 
Model BS-200 
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CONDUCTION or 
ee Types 


Base plate in full area contact with 
heated surface results in minimum 
overshoot, smaller cycling differen- 
tial, faster response. Can be sup- 
plied pre-calibrated to any desired 
range from 70°F. to 600°F. with 
shaft height optional up to 2” 
overall. Adjusting set screw permits 
trimming to close limits. 


Ratings: 1200 W 115-230V AC. 
1500W Available. 


Dimensions—End Mounting Type: 
Length 2%”, Height 13/ 16” not in- 
cluding shaft, Width 5”, Mounting 
Centers 2-9/16”. 


Side Mounting Type: 
Length 244”, Height 13/16” not in- 
cluding shaft, Width 134”, Mount- 
ing Center 1-1/16”. 


A compact, durable bi-metal type 
Thermostat. Maximum sensitivity. 
Welded terminal lugs and contacts. 
Rating: 1200 W 115-230V AC 


Operating range: 70° F to 600° F. 


Dimensions: Length 1-15/16” incl. 
terminals, Height *4” without shaft 
which is optional up to 2” overall. 
Width 5”, Mtg. Center to adjust- 
ment shaft 11/16”, 


Write for Detailed Design Data and Latest Price Schedule 
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been charged by a pulse in order to be ready to count 
a closely following note. This signal is applied to poten- 
tiometer P that controls the counter sensitivity. 

Adjustable output of the potentiometer is applied to 
the trigger circuit, which acts as an electronic switch 
that is turned on by each pulse and off again at the 
end of the pulse. The output of this circuit, one steep- 
sided rectangular pulse for each note, is coupled 
through C-25 to the first binary stage. A part of the 
output is also applied through C-27 to the last binary 
V-10 to adjust the count. 

Trigger action is obtained by a Schmitt-type circuit 
in which d-c regenerative action is obtained by a com- 
mon cathode-coupling resistor. When incoming positive 
voltage causes the A half to conduct, the regenerative 
action drives the B half to cut-off. When the signal 
drops, the action reverses and the B half abruptly re- 
turns to conduction. Since C-25 and C-27 are small 
enough to differentiate the rectangular pulse, each note 
produces a short positive pulse followed by a negative 
one. In the operating cycle these short sharp pulses 
are bypassed by C-3 except when counting. 

During the counting period the trigger circuit applies 
a train of short positive and negative pulses through 
C-25 to the first one of the binary stages. These bi- 
naries are Eccles-Jordan flip-flop circuits that respond 
only to the negative pulses. The output of each stage 
is one negative pulse for each pair of negative pulses 
applied to it. (These circuits have been previously 
described in ELectRICAL MANUFACTURING.) * 


Counting Effectiveness 


The most important operational factor in the count- 
ing effectiveness of the machine is the variable condi- 
tion of the money. Thus, causes of erroneous low count 
include: (1) Extensibility of half-notes, due to wrin- 
kles, sales in zero lead of individual sheets. (2) 
Folded corners, which may interfere with individual 
release of the sheets. (3) Folded or short sheets. (4) 
Adherence of adjacent sheets, due to taping of half- 
notes with gummy tape, cancellation punching with dull 
dies, or other causes. 

By experience, probability of high-count errors is 
negligible. These errors, when occurring, are caused 
by: (1) loose bits of paper which may interrupt the 
light beam and (2) random conditions of air turbulence 
which cause the ends of the sheets to whip through 
the light beam more than once, instead of swinging in 
the normal way. 

Although the above and other less important causes 
of miscounts are known to exist, it is frequently not 
feasible to relate specific miscounts to definite causes. 
To a large extent these causes are of random occur- 
rence. For this reason, and since a doubled probability 
of high counts is still negligible, it is practicable to re- 
trim the ends of rejected packets and recount them 
by machine. This procedure increases the total per- 
centage countable by machine from about 65 per cent 
to about 85 per cent. 

The variability of the condition of the money com- 
plicated the problem of test work to determine opti- 
mum design of machine components. Thus, in spite of 





* “Electrical Count Control Devices,” Frank E. Reeves, November 
1949, page 71. 
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YOU CAN TELL AT 
A GLANCE that the Job’s OK 


--. when you use T& B 
Sta-Kon® Self-Insulated Terminals* 













1 You can look right through the translucent nylon in- 
, sulation on these new T & B Sta-Kon Self-Insulated 
Terminals— and see the stake mark that tells you the 





























joint’s electrically sound, mechanically strong. 


These new components end the risk of shorts 
between closely-mounted terminals. Metallic 

. &§ portion retains all the proved advantages of the 
Sta-Kon design— high conductivity, perma- 
nent grip. Lightweight nylon insulation 
prevents metal-to-metal contact 
between terminals... without an extra 
insulating operation. It withstands 
action of gasoline, naptha, 

hydraulic fluids. It’s color-coded 

. for quick identification. 


| SIMPLE, SURE ASSEMBLY 


: One operation stakes terminal to 
wire with terrific force... holds 

wire insulation firmly inside 

) terminal. SHURE-STAKE Hand 

Tools apply 1-ton staking 


pressure every time—jaws THERE'S A 







| can’t open till full force is 

| exerted. Air tools available too— hand-held 

or bench-mounted. ood Ee 
* Patent Pending PRODUCT 

| ENGINEERED RIGHT... DISTRIBUTED RIGHT! Sta-kon Self-Insulated Terminals are typical of the for ake 

many T & B quality fittings recently re-designed to give you outstanding performance at lowest installed costs. WHe 2 

Like all T & B fittings, they’re furnished 100% through local T & B distributors under the T & B plan. in the 


complete T & B 


: THE THOMAS & BETTS €O., wscossonsse ior 


28 Butler Street, Elizabeth 1, New Jersey conductors and 


raceways. 
MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1898 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 


Our Field Design Engineers are ready to help you on special fittings problems. Ask your nearest T & B Distributor to arrange to have one get in touch with you. 


} MARCH 1952 291 











oe ae 


Waterproof Receptacles, 














eee 


i, or Protection DUST 
4, — Bgainst | NON-HAZARDOUS 
a VAPORS 

















/ 





Available in single and 
multiple gang styles 

































































Type FDE and FSE Waterproof Multi-Circuit Recep- 
tacles and Plugs. 5 amperes—250 volts A.C. or D.C. 


2 to 12 poles— polarized. For Sound and Control 
Applications. 














Type FS and FD Wns Receptacles and Plugs. 
10 amperes 250 volts, D.C., 440 volts, A.C. and 30 
amperes 250 volts, D.C., 20 amperes 575 volts, A.C. 
2, 3 and 4 poles—polarized. For Power Applications. 





Heavy Duty Waterproof 
Receptacles and Plugs 








15 to 200 amperes, 250 volts, 
D.C., 440 and 600 volts, A.C. 


=. 2, 3 and 4 poles — polarized. 

i Polarized plugs cannot be 

inserted incorrectly. Sealed 

3 cable grip excludes all dirt 

S&S is and moisture. Ample wiring 
A 





space facilitates servicing and 

inspection. 
R&S — the most complete line of plugs, receptacles 
anc connectors ever made available to Industry. An 
endless variety of types, sizes and assembly com- 
binations — waterproof, weatherproof and explosion- 
proof — standard or reverse service, 


Write for Catalog No. 9048-W12 
RUSSELL & STOLL COMPANY, INC. * 125 BARCLAY ST., NEW YORK 7, WN. Y. 
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Typical Performance of Money-Counting Machine 





Per cent of packets countable by machine, first run 67 
Per cent of remaining packets countable by machine, second run 58 
Total per cent countable, two runs 86 
Machine output; packets per hour 300 







various ‘precautions, there still remained an element of 
uncertainty in tests such as those intended to establish 
the optimum spindle speed. This difficulty was over- 
come to some extent by indications that the condition 
of a given shipment by the Treasury was generally 
fairly uniform. This permitted valid comparative tests 
provided a given test used only sampling from a single 
shipment. 

Since high spindle speeds would reduce the number 
of machines required, a good determination of the effect 
of spindle speed on accuracy was important. Fig. 8 
shows the relation between spindle speed and the 
percentage of packets which were machine-counted 
correctly. 

In the determination of optimum spindle speed, it 
is also necessary to balance data like Curve 1 in Fig. 
8, which favors low operating speeds, against the 
greater cost resulting from the correspondingly larger 
number of machines required. Curves 2 and 3 were 
obtained from a calculation of this type. The actual 
spindle speed tentatively adopted is 15 rpm. This speed 
is subject to possible revision upward on the basis of 
future large-scale tests. Since the spindles are belt- 
driven, a change of speed is a simple matter. 

Although spindle speed is limited by the resulting 
reduction in counting accuracy, this applies only during 
the actual counting part of the cycle. Consideration was 
therefore given to using two-speed operation, with rela- 
tively low speed during the counting operation and 
higher speed during the wrapping-up and unwrapping 





Cost per packet 











Fraction of currency countable 





Sec per rev 


30 15 10 15 6 
Rev per min 


Fig. 8—Analysis of spindle speed vs countable output 
and relative costs. 
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BUILT TO Al SE STAN DARDS The term "National" and the Three Pyramids device are registered 
trade-marks of Union Carbide and Carbon Corporation 
RESH attention was focused on industry-wide carbon NATIONAL CARBON COMPANY 
: : . ‘ A Division of Union Carbide and Carbon Corporation 
brush standardization by the recent publication of 30 Rect tad Swank aw York 87, 0. ¥. 
AISE standard dimensions for all 230V DC Mill-Type District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
Motors New York, Pittsburgh, San Francisco 
. , In Canada: National Carbon Limited, Montreal, Toronto, Winnipeg 
National Carbon Company has now published a com- 
plete list of “National” Mill Motor Brushes, correspond- ~ 
ing to all the new AISE Standards. GET THIS LIST! 
From it you can order “National” brushes for every mill AISE stenderd washers tor “Watienel” 
motor in your plant. Made up in service-proved brush 7 
grades that have been “through the mill” for years, they STANDARDIZED Mill Motor Brushes 
incorporate the latest improvements in tamped-type NC NUMBER AISE STANDARD NUMBER 
shunt connections to withstand severe vibration. 20-4800 STD NO. 21 
Moreover, the more frequently ordered types and 20-5600 STD NO. 25 
grades have been designated “National” STANDARD- 24-4800 STD NO. 29 
10 IZED BRUSHES. They are available from stock at the 24-5600 STD NO. 30 
same low unit price for 100 or 100,000. 
; The ball is rolling. Let’s all PUSH for still further ene at 
° ° : : ‘ Write for a complete list of “National” Mill 
standardization of replacement items for standard equip- ihisenn Minted het Dn amenaniaiial 
it ment. It means simpler, surer, more efficient operation 


for YOU! a 


MARCH 1952 


























































NAT IIHT 


HHH 
MU TA 


AUTOMATIC PYROMETER 





Cat. #4531 Range 0-2500° F $125.50 





DIRECT 3 
a For HEAT CONTROL in 
e Furnaces, Ovens, Kilns, Liquids 
CONTINUOUS Now! Change to fully automatic heat control 
ON & OFF with this direct contact pyrometer. Save 
or critical manpower! Eliminate human error. 
AUTOMATIC Nine temperature ranges from — 200° F to 
SHUT-OFF 3000° F. Standard circuits and parts for 
& ALARM simple, low-cost servicing. 
/ 
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a For Bulletin G-2. 
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ideal for 
Hundreds of 
Electrical Operations 


The Zenith Multi-Circuit Cycle Timer is specially designed te 
accurately time any operation for electrical display signs, indus- 
trial furnaces, electrical appliances, laundry equipment, dry 
cleaning machinery . . . may be set for on and off periods 
with as many circuits as desired. Can be furnished without 
synchronous motor for elevator control, limit switch and similar 
operations. Available now! 


For information on volts, cycles and circuits as well as prices— 
send for illustrated Bulletin No. 142. 


ZENITH ELECTRIC Co. 


152 West Walton Street Chicago 10, 
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parts of the cycle. However, two-speed operation was 
not adopted because the increase in average speed ob- 
tainable is not sufficient to justify the added complica- 
tion. The appended table gives typical production per- 


formance of the machines. ooo 
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What Do Instruments 


Indicate?—II 
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produce in a given load, the current is measured with 
an rms-indicating instrument, the measured value is 
squared and multiplied by the load resistance to give 
watts. 

In the example of the d-c shunt motor of Fig. 1, if 
the 240 watts is considered the average rate at which 
heat is produced, then the rms value of the current is 49 
amp in round numbers. (J? = 240/0.1.) Thus, this 
intermittent current of 120 amp produces heating in the 
armature resistance of the motor at a rate equivalent toa 
continuous d-c current of 49 amp. 


Average vs Rms Values 


A graphical representation of the average and of the 
rms values of a puslating current is shown in Fig. 2. 
These wave forms show the average of linear values and 
the average of value-squareds of the same basic wave 
shape—the current in a series L and RF circuit supplied 
by a half-wave rectifier. The direct current is a succes- 
sion of unidirectional current pulses, each of a duration 
greater than one-half of a cycle but less than one full 
cycle of the applied voltage wave and repeating once 
per cycle. 

The rms value of a pulsating quantity is always 
greater than the average value, except in the special 
case of “pure” direct current when the rms value is 
equal to the average value. 

In any circuit, the rate at which power is transferred 
is measured by the product of the simultaneous, instan- 
taneous values of voltage and current. The total power 
is this rate multiplied by the time. What is desired of an 
instrument to measure power is a means of indicating the 
product of the voltage and current at any instant; 
when either the voltage or the current are variable in 
time, the indication wanted is the average of such 
products within a specified time interval. 

Average power into the d-c shunt motor of Fig. 1 
can readily be calculated or obtained graphically. As- 
suming that the counter emf of the motor is 100 volts 
when the 120-amp current is demanded through the 0.1- 
ohm armature resistance, the terminal voltage is raised 
by the amount of the /R drop, or 12 volts, making the 
total 112 volts for the duration of this current. Using 
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in solving your PLASTICS problems 
. .. JUST EXPERIENCE AND KNOW-HOW 


No, there’s no magic in producing plastics parts to meet specific requirements. 
It's just a combination of experience, know-how and hard work. For several years, 
we, here at Quinn-Berry, have been designing and producing plastics parts for virtually 
every industry. In so doing, we have gained a world of experience and know-how. 
These important factors are yours for the asking. 







The next time that you have a problem involving plastics, call Cubee. All 


the facilities necessary are here under one roof—one responsibility. We are sure that 7 
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SCREW ON — 
like a nut 
on a bolt! 


(THE SOLDERLESS, TAPELESS WIRE CONNECTORS ) 
Patented, No. 1,933,555 


Your DEPENDABLE Source for the 
BEST in Wire Connectors 


{nsuring the dependability of your supply sources is 
mighty good policy these days. And when you find a 
product you need offering top rating in its field plus 
assurance of reliable supply, the best policy is to 
standardize! 


IDEAL “Wire-Nuts” not only give you such security 
— they can help you to reduce the cost of wire con- 
nections in any product you make — and provide the 
neatest, strongest, easiest splices you’ve ever known. 
Even inexperienced help can make perfect wire con- 
nections with IDEAL “Wire-Nuts”. No solder, tape 
or open flame. Just screw on “Wire-Nuts”—that’s all. 


SOLD THROUGH AMERICA'S LEADING DISTRIBUTORS 
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IDEAL INDUSTRIES, Inc. 
1008 Park Avenue (DEAL 
Sycamore, Illinois 


Please send free samples of IDEAL ‘‘Wire-Nuts'’. We 
connect No. wires with No. wires. 
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What Instruments Indicate 
Permanent magnet 


Average value; no indication on sinusoidal a-c. 


Thermocouple 


True rms or heat value; on a-c or d-c. 


Rectifier, bridge connected 


Average rectified value, but may be calibrated for rms 
value. 


Rectifier, half-wave 


Average positive (or negative) value; may be calibrated 
for rms value. 


Dynamometer, voltmeter or ammeter 


True rms or heat value. Residual magnetism in shields 
may require average of reversed readings on d-c circuits. 


Dynamometer, wattmeter 


True watts; see above for d-c. 


lron vane 


Tends to show rms values; average of reversed readings 
required on d-c, particularly at low scale values. Satura- 
tion may limit indication on peaked currents. 


the current and corresponding armature terminal volt- 
age, at each instant the product values of volts and 
amperes can be calculated and this watt product plotted 
and averaged in the same manner as in Fig. 1 to give the 
average power. In this example, instantaneous power 
during peak current is 13,440 watts; average power 
is 2,240 watts. O00 0a 
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“Electrical Measuring Instruments,” Parts I and II, 
by C. V. Drysdale and A. C. Jolley. Ernest Benn, 
Ltd., London. 

“Electrical Measurements,” by F. A. Laws. McGraw- 
Hill Book Co., New York. 

“Electrical Measurement,” University of the State of 
New York. Delmer Publishers, Inc., Albany 7, N. 
Y. Principles of operation, construction, and simple 
‘“‘mouse-trap models” of instrument movements. 

“Manual of Electric Instruments,” Bulletin GET- 
1087, General Electric Co., Schenectady, N. Y. 
Operating principles and application in instruments 
commonly used for electrical measurement; de- 
scription of structural features. 

“The Instrument Sketch Book,” Circular E-3-B, 
Weston Electrical Instrument Coroporation, New- 
ark, N. J. A series of sketches of instrument mech- 
anisms, together with data, edited for use with 
lectures on indicating electrical instruments. 

“Electrical Instruments—The Eyes and Ears of In- 
dustry,” Bulletin B-2209 Westinghouse Electric 
Corp., Newark, N. J. Guide for selection of elec- 
trical instruments; principles underlying various 
types are explained. 

“Performance of Conventional Indicating Instruments 
at Frequencies Up to 3000 Cycles,” by S. C. 
Richardson, General Electric Review, October 1943. 

“Light-Beam Wattmeter,” by S. C. Richardson, Gen- 
eral Electric Review, October 1945. 

“Design of Long-Scale Indicating Instruments”, by 
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“All Motors are NOT Alike” 


PRE-LUBRICATED BEARING DESIGN 


D\ RELIANCE 
mal, MOTORS 


provides 
ve more operating hours 
asin Prccisionoonr  Withoutre-lubrication! | 


A-c. Motors from 3/4 to 300 hp. 

















Original, factory lubrication permits more 
operating hours without re-lubrication than 

that of any other pre-lubricated bearing. From | 
a larger grease reservoir than provided with 

any standard bearing, Reliance double- 
shielded bearings automatically take on new 
grease as needed. And the Reliance design 

not only keeps bearings lubricated, but makes 

it impossible to overgrease a Reliance Motor. | 
Get the convenient chart on which you can 
check these and other features which combine 

to give you 15 important advantages in the 
Reliance Pre-lubricated Bearing Design... 
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1. Increased tensile strength 

2. Greater toughness and fatigue 
resistance 

3. Uniformly high quality 

4. Lower material costs 

5. Reduced production costs 
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SPECIAL 


DEE 
FASTENERS 


@ FIT INDIVIDUAL ASSEMBLY NEEDS 
@ SPEED JOINING OF UNUSUAL PARTS 


Difficult assembly problems are solved 
profitably with Pheoll cold worked special 
fasteners—designed and manufactured for 
specific applications. These fasteners are 
made to order ready for assembly and can 
be furnished complete with such secondary 
operations as drilling, slotting, luting, point- 
ing, knurling, tapping, swaging and roll 
threading. Use permits design advantages 
that will reduce your overall product cost. 


TYPICAL COLD WORKED UNITS INCLUDE— 
Screws, bolts, studs, plastic inserts, rivets, 


A. J. Corson, R. M. Rowell, S. C. Hoare, Electri- 
cal Engineering, Vol. 61, June 1942, p. 318. 

“A Means of Demonstrating the Behavior of Con- 
ventional Types of Instruments in Circuits Having 
Potentials and Currents of Irregular Wave Form,” 
by E. E. Moyer. An AIEE Conference Paper pre- 
sented at Montreal, Canada, June 9-13, 1947. 

“The Instrument Comparator,’ Bulletin GEC-660, 
General Electric Co., Schenectady, N. Y. An edu- 
cational equipment in the form of a panel arranged 
to demonstrate the behaviour of three basic types 
of instruments on a variety of voltage and current 
waveforms. 

“Electrical Measuring Instruments Course,” a 1-hr 
black-and-white, 35-mm sound slide film using 33- 
rpm records, together with instructor’s manual and 
students’ text, available from Westinghouse Elec- 
tric Corp., East Pittsburgh, Pa. (Designation: Bul- 
letin B-4761, p. 70.) 


Load-Compensated Variable-Speed 
Drive for Small Motors 


(Continued from page 113) 


thumb screws, wing nuts, small gears, tongue 
and clevis segments, terminals, rods, links, 
stems, arms, plugs, prongs, points, hooks : 
and many other fasteners of special de- In 
sign in various metals, 


earlier articles in ELecrricAL MANUFACTURING 
listed at the end of this article. Many other automatic 
control systems, including a constant-yardage control 
for textile inspection, automatic feed controls, automatic 
contouring controls, position servo applications, auto- 


oJ 


MANUFACTURING COMPANY + “Croce'So tion 


| SCREWS © BOLTS © NUTS MgO Industrial Fasteners and Holding Devices 

’ eel matic motion duplicators employing magnetic tape 
recorders for memory storage, etc., have been made for 
various specific applications. 


' , THT ne of the automatic control systems is shown in 
| h HT] iy | \ a | \| Fig. 5 on a constant-yardage textile inspection table. 
rt y L Vie 7 : 


Use of the system adjusts the speed to that needed for 
best inspection regardless of buildup on the roll. Re- 
adjustment of the winding rate by the operator is 


De PAINTED? 


Yes, see ALCOA —— >) ares 


Alcoa's finishing laboratories are continually 
improving and developing finishes for alumi- 
num— painted, electroplated, anodized, plus 
chemical and mechanical treatments. For the 
latest information, simply write on your 
company letterhead to: 
ALUMINUM COMPANY OF AMERICA 

1981C Gulf Building ¢ Pittsburgh 19, Penna. 
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Lhe Fig. 7—Any speed within a range of 20-to-l1 may be 


selected for the 34-hp drive on this lathe. Control unit 
also incorporates reverse and jog functions. 
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LOW LOSS FACTOR AT 
HIGH FREQUENCIES Zircon Porcelain containing 
TAM products is being widely used in RESISTOR and INSULATOR 
applications where the electrical loss factor is important. Its low loss 
factor meets A.S.A. standards for ceramic electrical insulators. 
Zircon Porcelain may answer your needs. See a TAM field 
representative, or write our New York Office. 


“TAM is a registered trademark. 
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Fig. 8—Another textile drive application—one unit of 
a dual motor drive on a take-up unit shown here under 
construction at Liberty Machine Co., Paterson, N. J. 

































eliminated. The optimum rate of travel of the cloth is 
maintained constant by a tachometer generator as the 
reference voltage source. 

In the variable-speed laboratory-type plastic sheet 
printer, lig. 6, a 20-to-1 speed range is achieved by 
finger-tip control of the radio-type control knob. <A 
typical lathe installation, shown in Fig. 7, has a 34-hp 
unit with reversing and jog control in addition to the 
20-to-1 speed range. Advantages are easy selection of 
proper cutting speeds as well as variation during a cut- 
ting operation. In another application, Fig. 8, two 
Servospeed units provide control of two 34-hp motors 
for combination take-up and inspection of plastic sheet 
material, OO 0 


Earlier articles in ELECTRICAL MANUFACTURING 
describing motor speed-control methods 
Synchro Controls Feed Tension, July 1950, page 116. In 


a dual motor drive for spooling machines, control unit 
synchronized motors and adjusts tension. 


ETE 


Precision Motor-Speed Control, January 1951, page 112. 
Differential between tachometer voltage and a stabil- 
ized reference voltage controls thyratron rectifier 
supplying power to a d-c motor. 


this coupon 


to your letterhead | Other References in ELECTRICAL MANUFACTURING 


to electronic motor speed-control problems 


Quick Stopping of Variable-Voltage Drive, January 1952, 
page 115. Non-linear resistor provides uniform rate of 
generator-field discharge. 

Servo Synchronizes Hydraulic Pistons, December 1951, 
page 132. Electronic control of “balance” pump 


Triple ‘M’’ Electronents Division - 4630 W. Full .» Chi 
, Fullerton Ave., Chicago 39 motor keeps ram level on 1000-ton press brake. 


ae Photoelectric Side-Position Regulators, November 1951, 
page 102. Two basic servo systems for automic edge 


Manufacturer __ ee news control of web or strip. 







Maintaining Constant Circumferential Speed, November 
Street __ = 7 1951, page 130. System with two amplidynes keeps 
peripheral speed constant on a veneer lathe. 
Automatic Cycle Control of a Cam Grinder, October 1951, 
page 118. Electrohydraulic system combines synchro 














City = Zone_ State 


ELECTRICAL MANUFACTURING 


lenses 


i 
i 


‘“S 


color filters 






















the For visual signals, for controlled distribution of light, for colored 


a floodlighting effects, for intense concentration of light in beams or 

aa for uniform coverage of limited areas, Kopp lenses, color filters or 

— roundels give the control and modification desired. Whether it be a | 
traffic signal lens designed to concentrate the beam in the area 

” where it is most easily perceived by motorists, or an indicator 

In light to warn a housewife that one of her appliances is in operation 

, -Kopp engineers can develop the most effective design, and Kopp 

- craftsmen produce parts that are accurately made and dependably | 

“ uniform in color, dimensions and transmission value. 

[NG Our well-staffed, modernly-equipped laboratory is prepared to 
study your requirements and develop designs that will meet your 

. most exacting specifications. | 
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“ SWISSVALE, PA. 
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unit and electronic motor drive. 


Development of a Low-Cost Electronic Drive, Septem- 
ber 1951, page 124. Principles employed in a new 
adjustable-speed drive for % to 3-hp d-c motors from 


OPHAR 


a-c lines. 
~ Servo System for Tension Control, August 1951, page 
~ > > 
~~.WAXES 122. Dual thyratron rectifier power supply supplies 
a intermittent power pulses to synchronize wire reeling 
eo drive. 
~ 

~COMPOUNDS Simplified Adjustable-Speed Drive, July 1951, page 118. 


Diametric rectifier supplies fixed field voltage for 
motor, and variable field for generator. 

Performance of Electrnic Drives on Half-Wave Power, 
June 1951, page 102. Advantages and limitations of 


Zophar Waxes, resins and compounds 
to impregnate, dip, seal, embed, or pot 


electronic and electrical equipment or half-wave electronic controls under varying operating 

components of all types, radio, tele- conditions. 

vision, etc. Electric Drives With Speed Control, February 1951, 
page 78. Concluding part of 3-part series discusses 

Cold flows from 100°F. to 285°F. regulated control systems. 


For earlier references, see bibliography of 14 references 


Special waxes non-cracking at —76°F published in February 1951, page 232. 


Compounds meeting Government spe- 
cifications plain or fungus resistant. 


— Son NET aaNIOE High-Speed Facsimile System 


(Continued from page 99) 


ZOPHAR MILLS, Inc. 
112-130 26th Street mined by the electrical and mechanical constants. In 
“ig Ui 


the oscillograms of instantaneous speed variation shown 
Brooklyn 32, N.Y in Fig. 6, itivity f 
- r ae in Fig. 6, the sensitivity for the control was set near 





another group of 
Made To Order ceramic MeL abs 





Fig. 6—Before and after applying the servo system cor- 
rection. Without the control, speed variations were erratic 
as shown at the top; % in. in trace height as reproduced 
here represented about 0.001 in. on the copy. With the 
control on, speed is constant within mechanical limita- 
tions of the tone generator as shown below. 


another customer satisfied 


with... Glonial 


_, Wee 
Send drawings for price AS YOU LIKE IT 


estimates on wet or dry process insulators. > 


THE COLONIAL INSULATOR COMPANY 


943 GRANT ST. CHICAGO OFFICE 


Input Output 


Fig. 7—This network was inserted to reduce hunting or 
oscillation and thus permit higher amplification and in- 
creased sensitivity. 


AKRON 11, OHIO 2753 W. NORTH ST. 
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The only 
miniature 
snap switch 


Illustrated: Model BP, single-pole, double-throw, 15A., 125V. A.C. SHOWN ACTUAL SIZE 


where size and high rating 


come to terms with cost 


More and more design engineers are turning to 
TYNISWITCH, as the most logical solution to a 
variety of difficult switching problems. 


Because of its simplified construction based on new 
design principles, TYNISwiTcH offers high load 
switching in small places . . . at lower cost. Moreover, 
exhaustive laboratory tests have conclusively proved 
that TYNISWITCH is consistently reliable at high operating 
speeds for over millions of cycles. 


Bring the advantages of TYNISWITCH to bear on your 
switching problem. New models can be developed 
economically for your particular applications— 

or you can select conventional circuit arrangements 
from a variety of standard stock models. Write for 
details. Tyniswitch Division, The Sessions Clock 
Company, 102 East Main St., Forestville, Conn. 


See our Exhibit at the IRE Show March 3-6, 1952—Space 419-420 
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Let STAR custom-make 


your PORCELAIN products | 


STAR has played an important part in the de- 
sign, engineering and volume production of 
porcelain components for many nationally 
known consumer and industrial products. 


It will pay you to call on STAR when your prod- 
uct is in the planning stage. Our ceramic 
engineers can be of help 
in designing parts and 
selecting the proper com- 
position for high perform- 
ance and economy. 


You will find STAR’S new bro- 
-*  chure very helpful — giving you 
Ove 


‘ the electrical and physical prop- 
peettthi®s > erties as well as design and 


pant 
ih ‘3° application data on many types 
of ceramic bodies. 


EU eet. 

te LAVOLAIN 

a eet 

te VITROLAIN 

EE: Xe 

te COMMERCIAL 
WHITE 


PORCE 


41 MUIRHEAD 
As 


COMPANY 


TRENTON, N.J. 








is a HON-contacting type ¢ 
fore leaves a small gap be 


: 3 _ -periphery of the plunger a 


Se 


side surfaces of the outer c 
as illustrated in Figure 4, 


Fig. 8—Two enlarged facsimile reproductions of the same 
piece of copy in 8-point type. Sample at top made without 
the speed stabilizer; below, with the control. Note how 
small, uncontrolled speed variations resulted in confusing 
wiggles and slant in vertical lines of letters. 


The plunger used in th 
plane resonator of the Mi 
iS a Non-contacting type ; 
fore leaves a small gan be 
periphery of the plunger a 
side surfaces of the outer < 
as ilustrared in Figure 4. 


the upper limit, and an occasional transient oscillation 
appears in the trace for the controlled condition. In 
practice, the control sensitivity is adjusted to give the 
best stability, and is capable of operating for long 


| periods of time without attention. 


Critical study of the original of the trace shown 
at the top in Fig. 6 shows that the width of the trace 
is due to a cyclic variation in the generated tone, which 
.s caused by mechanical defects in the tone generator. 
This is not too clearly apparent in the reproduction. 

The degree of stabilization achieved may be calcu- 
lated from the expression S = 1 + Y, where Y (the 
loop transfer function) is a product of the individual 
transfer functions of the motor (sensitivity in deg per 
volt) the phase detector (sensitivity in volt per deg) 
the modulator (gain) and the power amplifier (gain). 
In a typical application Y = 14 and S therefore 15. 
In other words, stability under small load variations is 
achieved equivalent to a 15 times increase in motor 
power. 

In another application operating at slightly lower 
speeds, the output of the phase detector was applied 
to a power amplifier controlling the field of an eddy 
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Performance with 6S. Small Gears 


“Completely engineered for trouble-free operation”. . that’s what The 
Lauson Company, of New Holstein, Wisconsin, says about their newest 
Model T-651R, 6 H.P. Twin Outboard Motor. Only components uni- 
formly manufactured to the highest precision standards can assure the 
consistent trouble-free operation of this rugged new Lauson Twin. G:S. 
is pleased with the privilege of making the Fractional Horsepower 
Gearing for a motor of such excellent quality. We welcome the respon- 
sibility of helping Lauson to maintain a 50 year reputation for building 
better engines. 


If you, too, have a quality product in which better Small Gears are 
involved, you can depend upon G-.S. for the kind of cooperation you 
need. Let our highly specialized skills and facilities go to work for 
you NOW. Will you write for a demonstration of G.S. service today? 


eee 


ei 


scribing G.S. facilities, Small Gearing and 
4 applications, together with handy charts. Will 
you ask for it on company stationery, please? 


= 

' free new 6-page folder illustrating and de- 
: 

= 





BAR Tem LS 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


2635 WEST MEDILL AVENUE 


J 


CHICAGO 47, ILLINOIS 
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STEEL 


Every Kind 


Some steel products are in short supply but 


over-all stocks are still large, diversified 
NEARBY STOCKS INCLUDE: 
BARS—carbon & alloy, hot 
rolled & cold finished 


STRUCTURALS—chennels, 
engles, beams, etc. 

PLATES—U, M. & sheared, 
inland 4-Way Floor Pilate 


SHEETS—hot & cold rolled, 
many types & coatings 


TUBING—seamiess & welded, 
mechanical & boiler tubes 


STAINLESS—Allegheny sheets, 
plates, bars, tubing, etc. 


REINFORCING bars & access. 
BABBITT bearing metal 


MACHINERY & TOOLS for met 
al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Louis, Los Angeles, Son Francisco 















ELECTRIC BRUSH HOLDERS 
ARE JOB-DESIGNED 


e Here is a double tandem brush holder specially 
designed for The Yoder Company’s 4400 KVA 
welder—a typical example of Flower job-design and 
production. Discover how Flower brush holders 
Save maintenance time and money. Get the facts! 


WRITE 
For Catalog 4M 







> ESTABLISHED y 


™, 1900 £7 


ey 


1217 SPRING GARDEN ST. PHILA. 23, PA. 
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Induction 








Tone 
generator 
Phase 
detector 
Frequency 
standard 


Fig. 9—As an alternate approach the same servo system 


Eddy current 
brake 
D-c 
amplifier 


60-cycle ; 
Voltage 
regulator 


can be applied to a brake to produce instantaneous 
changes in load to hold speed constant. 


current brake on the shaft on an induction motor. Fig. 
9 shows a block diagram of this application which gave 
excellent results. oaog 


INDUSTRY 
NTATISTIGS 


Defense output still a small part of over all 
production picture. Machine tool pool order 
contracts top billion dollar mark. Expansion 
of television broadcasting seen despite pro- 
duction restrictions. More aluminum granted 
automobile industry. Expansion of zine out- 
put planned. NPA orders and defense pro- 
duction news. 


General Business Conditions—A slowdown of over-all in- 
dustrial activity is noted in the January report of the 
National Association of Purchasing Agents. Defense busi- 
ness still does not bulk large in the over-all production 
picture. More military production is reported for the 
month and more new orders have been placed, but they 
are far below the offsetting dropoff of civilian orders and 
production. Much of the new defense business is still in the 
paper stage, and will not hit production lines for several 
months. Many other defense orders are for small quanti- 
ties, with extended delivery schedules. Unless there is a 
worsening in the international situation, purchasing agents 
do not look for a reversal of the over-all industrial down 
trend in the next few months. 

Inventories are reported sharply down and, in most in- 
stances, in better balance. Reduced production schedules, 
shortages of controlled materials, and cutbacks in allot 
ments, all indicate further stock liquidation. Manufacturers 
reporting increases attribute them to defense operations, 
holdup of orders by customers, and sooner-than-scheduled 
deliveries. Industrial purchasing commitment range is 
again within a 90-day policy. There is a distinct move- 
ment from the top side of this bracket into “hand-to- 
mouth,” 30- and 60-day buying. Government and self- 
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Harry M. Neben, Chief, Electrical 


ub del aks Testing Laboratory 


RECOMMENDS 


Model 303 
VACUUM TUBE VOLT-OHMMETER 


Says Harry M. Neben: “I understand the 303 was developed 
to be of particular use to television service men for aligning sets in the field— 
so it’s designed to perform a lot of test functions and is compact and easy to 
carry around. These same features make it quite a valuable laboratory and 
production tool here at Amphenol.” 


In the photo, Mr. Neben is using the Simpson 303 in conjunction with an 
Amphenol test fixture to measure insulation resistance between one wire 
and all other wires of a cable assembly. 


SPECIFICATIONS 


DC VOLTAGE: Ranges 1.2, 12, 60, 300, 1200 
(30,000 with Accessory High Voltage Probe). 
Input Resistance 10 megohms for all ranges. 

DC Probe with one megohm isolating resistor. 
Polarity reversing switch. 

OHMS: Ranges 1000 (10 ohms center). 

100,000 (1000 ohms center). 

1 megohm (10,000 ohms center). 

10 megohms (100,000 ohms center). 

1000 megohms (10 megohms tenter). 

AC VOLTAGE: Ranges 1.2 12, 60, 300, 1200. 
Impedance (with cable) approx. 200 mmf. shunted 
by 275,000 ohms. 

AF VOLTAGE: Ranges 1.2, 12, 60. 

Frequency Response Fiat 25 to 100,000 cycles. 
DECIBELS: Ranges —20 to +3, —10 to +23, 
+4 to + 37, +18 to +51, +30 to +63. 
Zero Power Level 1 M. W., 600 ohms. 


ELECTRIC COMPANY 


5200 W. Kinzie St., Chicago 44, Illinois Phone: COlumbus 1-122] 
In Canada: Bach-Simpson, Ltd., London, Ont. 


World's. Largest Makers of Elechonic Test Eguppment 


MARCH 1952 


GALVANOMETER: Zero center for FM discriminator 
alignment and other galvanometer applications. 

R. F. VOLTAGE: (Signal tracing with Accessory High 
Frequency Crystal Probe). 

Range 20 volts maximum. 

Frequency Flat 20 KC to 100 M.C. 

LINE VOLTAGE: 105-125 V. 50-60 Cycles. 

SIZE: 51/4,”x7”x3g” (bakelite case). Weight: 4 Ibs. 
Shipping Wt.: 61/2 Ibs. 

STILL AT THE SAME NET PRICE: Mode! 303, in- 
cluding DCV Probe, ACV—Ohms probe and Ground 
lead with Operator's Manual—$58.75 

Accessory High Frequency Probe, $7.50 

Accessory High Voltage Probe, $9.95 

Also available with roll top case, Model 303RT— 
$66.70 


Available through your Parts Jobbers 


BURTON BROWNE ADVERTISING® 
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NON-CARBONIZING 


Helps 


f 


HEAT RESISTANT 


\WCEM" 


_ plate RESISTORS! 


ROSITE insulating bushings that also 
double as grid spacers are featured 
performers in Electric Controller & 
Mfg. Company’s famed ““TAB-W ELD” 
resistors. Because they are dimension- 
ally stable under high temperatures 
and pressure and have high dielectric 
strength, they help make the resis- 
tors virtually maintenance-free. 


ROSITE is a low cost “stone-like” 
material that has proved its worth for 
Rheostat Parts, Resistor Cores, Grid 
Spacers, Overload Relay Bases, Range 
and Heater Terminals, Welding Elec- 
trode Holders, and many other parts. 
ROSITE moldings are produced in a 
wide variety of sizes and shapes. 


Rostone Corporation offers a com- 
plete service: (1) ROSITE moldings 
using compounds* formulated to meet 
user’s requirements; (2) Die design 
engineering; (3) Custom molding of 
parts to meet production schedules. 
Inquiries are invited. 


*Inorganic and organic. 


Ask for Bulletin 100. 


SUPERIOR ARC 
RESISTANCE 


NON-TRACKING 


DIMENSIONALLY 
STABLE 


NO COLD FLOW 
HEAT RESISTANT 
ACCURATE 
METAL INSERTS 
COMPLEX SHAPES 
MACHINABLE 
COLORS AVAILABLE 


Oll RESISTANT 


imposed inventory restrictions, easier availability, short- 
term backlogs, and price soft spots appearing in a number 
of markets, support a very cautious buying attitude. 

Machine Tools—Implementing the expanding machine tool 
program is a recent pool order contract for production of 
9576 machine tools of all types, to cost $165 million, which 
has been given to Cincinnati Milling and Grinding Ma- 
chines, Inc., according to an announcement by Jess Larson, 
Administrator of General Services. This contract is be- 
lieved to be the largest of its kind in history, and brings 
to well over a billion dollars the total value of machine 
tool pool order contracts entered into with manufacturers 
by GSA since the program got under way last spring. 

As of December 31, 1951, GSA had offered 127 pool 
orders valued at $1,164,986,583 involving 74,294 separate 
machine tools. Of these, 79 orders valued at $855,073,127 
had been accepted by manufacturers. An indication of 
the expansion in machine tool production which has re- 
sulted from GSA’s pool order program may be gained from 
the fact that the total value of machine tools produced in 
the United States in 1949 was $249,500,000. 

The tools will be used by contractors working on defense 
orders for the production of a wide range of defense weap- 
ons, including jet engines, air frames, tanks, guided missiles 
and other military items. Under the program, the Na- 
tional Production Authority makes recommendations to 
GSA regarding the types and quantity of machine tools 
needed and the names of prospective manufacturers, after 
which GSA negotiates the contracts to fill the indicated 
needs. 

The National Machine Tool Builders Association index 
of shipments (1945-46-47=100) for December 1951 
reached 264.7 as compared with 226 in November, and 
with 136 for December 1950. The January figure is ex- 
pected to show a further rise. Meanwhile, the ratio of 
unfilled orders to the demonstrated production rate con- 
tinued to decline for the third successive month, reaching 


| a value of 18.7 to 1 in December as compared with 20.3 


to 1 in November and the high point of 23.5 to 1 in 
September. 


INDEX OF NEW ORDERS AND SHIPMENTS OF MACHINE TOOLS 
JUNE 1950 - O€C. 1951 


700 
& NEW ORDERS 


eum SHIPMENTS 


WILSON’S DIRECTIVE 
JULY 9, 1951 


1945 - 1946-1947 = 100 
1945 -19046-1947= 100 


KOREA INCIDENT JUNE 25,1950 


AVERAGE DOLLAR SHIPMENTS 
AVERAGE COLLAR SHIPMENTS 


—f Product of 


ROSTONE CORPORATION. 
Engineers and Custom Molders 


123 So. Earl Avenue ® Lafayette, Indiana | 
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Only COPYFLEX gives you 
all these advantages! 


@ No fumes or exhausts because it 
uses no vapor developer 
















You'll get prints on time despite today’s greater de- 
mands if Bruning COPYFLEX machines replace or sup- @ Top-quality prints ready for 
plement inadequate whiteprinters. immediate use 

The COPYFLEX process gives you fast service on 
prints ...as many as you need. 

And what prints you get from a COPYFLEX machine! 
They’re clean, sharp, accurate reproductions delivered 
flat and ready-to-use. What’s more, only with COPYFLEX 


s 

o 

Ne 

@ No installation—simply make an 
electrical connection 









@ Wider range of sensitized and coated 
papers, cloths and films 








AVERAGE COLLAR SHIPMENTS 1945 -1046-1947= 100 






P can you make prints on so many different kinds of ma- @ Anyone can operate a COPYFLEX 
terials. For Bruning makes the widest range of sensi- site with a simple 5-minute 
tized papers, cloths and films. Get the full facts on pee 
0 COPYFLEX ... mail the coupon! | 
0 eee "93" is — —_ ——~-~—- CHARLES BRUNING CO., INC. — — — — > 
matic, handles cut s! eets or ro : Dept. E32 Teterboro, New Jersey 
stock up fo 42 in. wide. 
(C) Send me free-booklet on COPYFLEX process and equipment. 
() Show me COPYFLEX in action (no obligation). | 
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e Miniature Incandescent Lamps 
for all purposes 





We invite your attention to our type 327 lamp 
illustrated at the extreme left. Designed particu- 
larly for aircraft instrument illumination it is 
manufactured to rigid and exacting specifications. 


The manufacture of miniature incandescent lamps 
which must meet particular requirements of per- 
formance, life or operating conditions has been 
our specialty for the past 37 years. 


If you have a lamp problem, write or telephone us. 
We will be glad to help you. 


HERZOG MINIATURE LAMP WORKS INC. 


12-23 JACKSON AVENUE, LONG ISLAND CITY 1, N. Y. 


BENDER 
CUTTER 


Produces Without Special 
Tooling — Saves Die Costs 
Saves on Expensive Presses 


The illustration at the left shows a few 
pieces produced on our famous Multi- 
form Bender-Cutter. This efficient 
machine is useful in all lines of trade. 


NO. 5 AIR 


THE FAMOUS 


MULTIFORM 












Hand Operated 


Model Available '",,5ENDS 


FLAT AND ROUND STOCK 


J. A. RICHARDS CO. 
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FIVE-IN-ONE-TOOL—tLarger Models Available 


INTO 
ANY SHAPE. CUTS AND PUNCHES FLAT STOCK 


906 NORTH PITCHER ST. 
KALAMAZOO 13F, MICH. 










New Television Stations—Expansion of TV broadcasting to 
cities not now covered will not be delayed by defense 
production restrictions when the “freeze” on new stations 
is lifted by the FCC, according to a television industry 
study sponsored by the Radio-Television Manufacturers 
Association. Findings by a “task force” committee named 
by Dr. W. R. G. Baker, Chairman of RTMA’s Television 
Committee, include: 

(1) Materials requirements for transmitters, studio 
equipment and antennas through the middle of 1953 can 
be met from present manufacturers’ inventories and cur- 
rent allocation of materials without asking for increased 
allocations. The report indicates there are 28 transmitters 
already delivered to prospective broadcasters, 20 in manu- 
facturers’ stock and 154 in process, for which materials 
are assured. 

(2) By using presently existing structures and build- 
ings, the requirements for construction materials needed 
for new stations can be reduced to amounts presently 
allowed under NPA regulations. 

(3) The increased demand for television receivers may 
exceed presently programmed production. A continua- 
tion of first quarter NPA allotments of critical materials 
would permit extension of TV service to more persons in 
more areas. 

The committee reported that on a “realistic schedule,” 
construction permits for 140 new television stations would 
be issued by the FCC by the end of 1952 and 190 more 
by the end of 1953. It was estimated that half of these 
would be for UHF transmitters and the remainder for 
VHF. 

The prediction was made that 22 new VHF stations, 
but no UHF stations, would go on the air during 1952, 
21 of them in cities not now served with television. Dur- 
ing 1953, according to the committee, 171 new stations 
would go on the air with 64 in the ultra-high frequency 
range. Using both “optimistic and pessimistic” projec- 
tions, the committee estimated that consumer demand for 
television receivers would be increased between 750,000 
and 1,660,000 sets in the second half of 1952 and the 
first half of 1953 by the lifting of the “freeze.” The con- 
clusion was also drawn that increased demand for tele- 
vision receivers can be met in all areas, although not 
necessarily completely satisfied by the industry’s pro- 
grammed production, with critical material being con- 
sumed at the rate now in effect. 

TV Picture Tubes—Sales of television picture tubes to re- 
ceiver manufacturers in 1951 totaled 4,434,126 units 
valued at $106 million, according to the Radio-Television 
Manufacturers Association. Rectangular tubes, 16 in. and 
larger in size, accounted for 88 per cent of the 1951 sales. 
In 1950, tubes of this category consisted of only 34 per 
cent of manufacturers’ purchases. Picture tubes sales to 
manufacturers in 1950 aggregated 7,473,614 units valued 
at $199 million. In 1951, sales of picture tubes for all 
purposes, including new sets, renewals, U.S. Government, 
and export, amounted to 5,135,799 units valued at $122 
million. 

Radio Tubes—Sales of receiving tubes in 1951 totaled 
375,643,697 units compared with 382,960,599 in the 
preceding year, according to RTMA. The decrease was 
accounted for by a drop in sales for new sets as increased 
sales were reported for replacements, export and govern- 
ment purchases. A breakdown of the 1951 total shows 
247,855,249 tubes sold for new sets, 94,596,563 units 
sold for replacements, 24,438,351 for export and 8,753,534 
sold to government agencies. These figures compare with 
the following 1950 sales: 301,483,350 for new sets; 
69,324,540 for replacements; 10,767,831 for export and 
1,384,878 tubes sold to government agencies. 

Vacuum Cleaners—Reflecting shortages of metals and mate- 


ELECTRICAL MANUFACTURING 











wuld | 


10re 
1ese 
for 


ons, 


952, Ff 
Jur- § 


ions 
-ncy 
yjec- 
| for 
,000 

the 
con- 
tele- 


not § 


pro- 
con- 


O re- 
units 
‘ision 
_ and 
sales. 
per 
es to 
alued 
or all 
ment, 
$122 


ytaled 
. the 
> was 
eased 
yvern- 
shows 
units 
3,534 
» with 
sets; 
t and 


mate- 


URING 











built to customer’s order— 


to government specification 
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special 


SM2 
GOVERNOR CONTROLLED 


for special purposes 





BLOWERS 






types 


SM4 


UNIVERSAL, AC/DC PRECISION 


Series 


SHADED POLE 
2 and 4 Pole 
Spee Sanit GEARED MOTORS 


DC only shunt 


DYNAMOT 
INDUCTION onan 
Split Phase GENERATORS 

Capacitor BLOWERS 





Synchronous 


6-100 CFM 


SM5 SYNCHRONOUS 


Horse Power—‘ and smaller 


Voltages 6-250 Volts, AC or DC 
Mountings Flange, rigid, clamp, resilient 
Duty —Continuous and intermittent 


Quality and reliability guaranteed. 
Maximum power per ounce of weight and per inch 


of space. SPINNER 


DRAG CUP 


MALLS MOTO RG. 


2076 NORTH ELSTON AVENUE 


All Units shown are in production for Defense. 


motors 









CHICAGO 14, ILLINOIS 
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GARFIELD INSULATION FOR 
SUPERIOR 


ARC RESISTING 
CHARACTERISTICS 


@ Iliustration shows typical Magnetic 
Starter part with 26 metal inserts molded- 
in:. . . 15 galvanized steel. ..11 brass 
screw machine parts. 
<x For severe arcing conditions investigate Garfield 
high temperature, Cold Molded insulating materials. 
If you are designing or redesigning a product re- 
quiring heat or arc resistance Garfield engineers may 
have the economical answer. 


You can profit from our experience. The accu- 
mulation of over 40 years of Cold Molding know- 
how provides valuable cost-saving information not 
available from any other source. This knowledge 
together with close cooperation with your engineers 
may be the answer to a better product for you. 


ae 


i 
i 
i 
i 


@ Representative Magnetic Starter base and cover 


GARFIELD MFG. CO. 


CUSTOM MOLDING EXCLUSIVELY 
GARFIELD 1, NEW JERSEY 


The Registered Trade Mark that designates 
a quality high temperature insulating 
material cold molded ... Since 1908 


COLD MOLDED INSULATION IS USED FOR: 


Switch Bases © Arc Chutes & Barriers 

Appliance Parts © Panel Board Parts © Instrument Mountings 

Wiring Device Parts © Third Rail Insulators © Outlet Covers 
Insulators © ans: Many Other Important Electrical Components 
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Relay Bases & Covers 


terials, factory sales of standard-size household vacuum 
cleaners in 1951 were 22.7 per cent less than the total 
in 1950, or 2,729,104 compared to 3,529,412 units, accord- 
ing to industry-wide figures of the Vacuum Cleaner Manu- 
facturers’ Association. 

Home Laundry Equipment—Factory sales of standard-size 
household washers in 1951 totaled 3,301,123 units, com- 
pared to 4,289,931 in 1950, or a decrease of 23 per cent, 
according to industry-wide figures of the American Home 
Laundry Manufacturers’ Association. Sales of tumbler 
dryers aggregated 486,764 units, up 52.8 per cent over 
318,488 in 1950, while ironers sold last year totaled 
277.700 units, a decrease of 32.1 per cent from sales 
aggregating 409,200 in 1950. 

Electric Ranges—Factory sales by those companies report- 
ing to NEMA totaled 1,269,509 units in 1951, down 20.8 
per cent from the 1,602,382 units reported in the previous 
vear. Despite this decrease, however, electric range sales 
volume is about double that of 1941. This compares with 
the gas range sales picture, where 1951 sales of 2,400,000 
units were just about the same as the 1941 total. Only 
15 years ago, the ratio of gas range sales to electric range 
sales was about 15 to 1. Today, the ratio has narrowed 
to about 3 to 2. 

Refrigeration Equipment—Household refrigerator sales by 
NEMA members and reporting companies in 1951 aggre- 
gated 3,797,260 units, 35 per cent below the all-time high 
of 5,848,579 units produced in 1950. Farm and home 
freezer sales, on the other hand, totaled 738,328 units to 
register a gain of 14 per cent over the 645,151 units 
produced in 1950. 

General Industrial Machinery—Unit sales of mechanical 
stokers during 1951 totaled 23,937 units as compared with 
25,037 units in 1950. Industrial electric trucks and trac- 
tors sold during the first eleven months of 1951 totaled 
5,852 units as compared with 2,517 in the same period 
of 1950. Shipments of fans, blowers and related equip- 
ment during 1951 were valued at $119 million as com- 
pared with $98 million in 1950, while unit heater ship- 
ments toatled $61.7 million in 1951 as compared with 
$45.6 million last year. 
Aluminum—The automobile industry has been allotted an 
additional 1,000,000 Ibs. of aluminum for second quarter 
production, the Defense Production Administration has 
announced. This allotment was one of several actions 
taken by DPA in making final distribution of controlled 
materials held in reserve for adjustment and appeals for 
second quarter 1952. The automobile industry was pre- 
viously allotted copper and aluminum sufficient to produce 
800,000 units and steel for 900,000 units, but authorized 
to produce up to 930,000 cars if manufacturers can devise 
conservation practices to stretch materials to this number. 
Zinc—An expansion goal to provide a total 1955 United 
States’ supply of 1,320,000 short tons of zinc in the form 
of metal and in salts and pigments has been announced 
by the Defense Production Administration. The expan- 
sion will increase the annual supply by about 230,000 
short tons over the 1950 supply of 1,093,000 tons. Of 
this additional supply, 190,000 tons will be provided by 
new facilities, and the remaining 40,000 tons will be ac- 
counted for by anticipated changes in production from 
existing sources. 


Checklist of New NPA Orders 
and Other Defense Production News 


Note: Complete copies of the orders noted here can be 
obtained without charge from the Office of Public Infor- 
mation, National Production Authority, U. S. Depart- 
ment of Commerce, Washineton 25, D.C. NPA also 
makes available (at an annual subscription of $2.50) its 
“Defense Production Record,” an official weekly sum- 
mary of NPA orders and other defense production news. 


ELECTRICAL MANUFACTURING 












This man can show you... 























How to eliminate 
needless operations that 
slow up assembly hands 











Ask a P-K Assembly Engineer to help you “‘question 


















| every fastening”. He'll show you where tapping for 
) machine screws, inserts in plastics, and awkward 
bolting or riveting are wasting time, boosting costs. 

} 
, His experience is based on more than a million P-K 
9 
5 applications. He can quickly determine which 
; Self-tapping Screw, from Parker-Kalon’s complete 
L % \ . . 
h \\ — g line of standard types, will help you make better, faster, 
\ . 
, stronger assemblies, at lower cost. | 
C 
d Today, more than ever, the P-K Assembly Engineer 
)- ° . 
ss , , is a good man to have on your production team, 

Because no tapping or inserts in plastic parts 
4 slowed production of this camera, assembly helping you boost output and beat the squeeze on 
rn a > - a SC: a La 9, ‘ 

ee ene geen Sennen: tenes Sex. Te profits. He’ll call at your request. Parker-Kalon 

U Drive Screws were pressed into blind, un- 7 7 2 
un tapped holes to assemble sheet metal and Bakelite Corporation, 200 Varick ~~ ae New York 14. 
er parts. Two P-K Type Z Screws fasten the 
as periscope extension box, 
ns 
od 
or 
io 
ce 
ed 
wis Your INDUSTRIAL SUPPLY DISTRIBUTOR ... | 
er. r ao ° 
ail your local source for P-K Screws—works side by 
rm side with the P-K Assembly Engineer. Their 
- combined efforts are solving many difficult problems 
aAn- . ~ . 
100 Type U Hardened Drive of planning and procurement. Let them help you. 
of Screw, one of five standard 
bv types of P-K Screws. For BENS 
ac- permanent fastenings in cast- : 
om ings, heavy gauge sheet metal, 


and plastics. 
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PULP PRODUCTS DEPARTMENT 
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230 Park Avenue, New York 17, N. Y 35 E. Wacker Drive, Chicago 1, Ill 







MODEL 400—for close work 


A small industrial, continuous duty 60 watt 
soldering iron for close work. Only 9” long, 
weighs 8 oz. Baffle plates keep handle 
cool. Ideal for chassis wiring or wherever 

@ compact constant-duty iron is required. 
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SOLDERING IRONS aoe ad 


MODEL 200 SOLDER POT 


A constant-duty production-type, 
300 watt volume-use solder pot. 
Element wound directly around 
cast iron well for maximum trans- 
fer. Well size 22” diameter, 2” 
deep. Holds 2 Ibs. solder. 


DRAKE ELECTRIC WORKS, INC. 


CHICAGO 13, ILL. 


3656 LINCOLN AVE. 











Lighting Fixtures: NPA Order M-97 is designed to con- 
serve the supply of copper by limiting its use for certain 
applications in lighting fixtures where substitution of less 
critical materials is possible. Included under this order 
are residential and exterior lighting fixtures and explosion- 
proof, dust-type, and vapor-type fixtures. Copper may be 
used without restrictions, however, in the manufacture of 
marine and airport lighting fixtures. 

Aluminum: NPA Order M-5, as amended, applies to pri- 
mary producers, secondary smelters, independent fabrica- 
tors, and importers of aluminum, and provides rules con- 
cerning the scheduling of production and shipment of 
aluminum. It also sets forth circumstances wherein an 
aluminum producer may reject an authorized controlled 
material order. It supplements the CMP regulations and 
supersedes the provisions of those regulations to the ex- 
tent that they may be inconsistent with the provisions of ] 
this order as amended. _ 

Steel Distributors: Direction 1 to NPA Order M-6A re- 
quires steel distributors to accept authorized controlled ma-_ | 
terial orders bearing allotment symbols A, B, C, or E, and a 
digit, or Z-2, in preference to other authorized controlled I 
material orders, whenever the particular product odered 
may be filled from the inventory of a steel distributor. It 
provides that the minimum tonnage required to be shipped 
by producers of steel distributors under NPA Order M-6A 
must be increased upon certification by a steel distributor 
that he is entitled to additional tonnage because of deliver- 
ies by him from inventory on authorized controlled material 
orders be aring allotment symbols N N-8 or Z-2. 


New Fluorescent Lighting System 


— light output is obtained in a_high-fre- 
quency lighting technique developed by General 
Electric illuminating engineers. Applied first at the 
U.S. Department of Argiculture’s Plant Industry Sta- 
tion at Beltsville, Md., the new lighting system operates 
slimline fluorescent lamps on 360 cycles rather than 
power. This permits a_ higher 
current than would be practical at 60 cycles and gives a 
40 per cent increase in the amount of light available from 
the lamps. Another important advantage of the new 
method is that it makes possible the substitution of 
small capacitors weighing only a few ounces for con- 
ventional ballasts weighing several pounds. 

Major problem in making the system practical was 
to develop a simple way to obtain high-frequency cur- 
rent. Among the possible sources were a motor genera- 
tor, electronic equipment, or a heretofore untried but 
apparently maintenance-free method. This last method, 
which involves the use of a “magnetic converter” to step 
up frequency was the one decided upon, and the Gen- 
eral Engineering Laboratory at Schenectady was called 
upon to develop and build this converter. Two converters 
were completed, and after successful tests were shipped 
to the Plant Industry Station at Beltsville, where the 
lighting installation now is the first in which 60-cycle 
current is converted to a higher frequency without the 
use of rotating equipment. 

The Beltsville lighting installation is unique in that 
the ceiling of an underground laboratory room 1s 
literally covered with 8-ft slimline fluorescent lamps. 
Kighty-eight of them are mounted only one inch apart, 
and in addition the ceiling holds 24 60-watt incadescent 


lamps. The level of illumination in the room is well 
over 2000 foot-candles. ooag 





conventional 60 C\ cle 
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